Suicide Bend6 (20MT158): An Archaeological Investigation in the Huron-Manistee National Forests along the Manistee River, Manistee County, Michigan by Snyder, Russell
St. Cloud State University
theRepository at St. Cloud State
Culminating Projects in Cultural Resource
Management Department of Anthropology
12-2017
Suicide Bend6 (20MT158): An Archaeological
Investigation in the Huron-Manistee National
Forests along the Manistee River, Manistee County,
Michigan
Russell Snyder
St. Cloud State University
Follow this and additional works at: https://repository.stcloudstate.edu/crm_etds
This Thesis is brought to you for free and open access by the Department of Anthropology at theRepository at St. Cloud State. It has been accepted for
inclusion in Culminating Projects in Cultural Resource Management by an authorized administrator of theRepository at St. Cloud State. For more
information, please contact rswexelbaum@stcloudstate.edu.
Recommended Citation
Snyder, Russell, "Suicide Bend6 (20MT158): An Archaeological Investigation in the Huron-Manistee National Forests along the
Manistee River, Manistee County, Michigan" (2017). Culminating Projects in Cultural Resource Management. 18.
https://repository.stcloudstate.edu/crm_etds/18
  
 
Suicide Bend 6 (20MT158): An Archaeological Investigation in the Huron-
Manistee National Forests along the Manistee River,  
Manistee County, Michigan 
 
by 
Russell S. Snyder 
 
A Thesis 
Submitted to the Graduate Faculty of 
St. Cloud State University 
in Partial Fulfillment of the Requirements 
for the Degree 
Masters of Science 
 
 
December, 2017 
 
 
Thesis Committee: 
Mark Muñiz, Chairperson 
Rob Mann  
James Renn 
2 
 
 
 
Abstract 
 
Russell S. Snyder: Suicide Bend 6 (20MT158) an Archaeological Investigation on 
the Manistee River 
 
 
 
The Huron-Manistee National Forests heritage staff conducted a Phase II archaeological 
evaluation of the Late Woodland site 20MT158, located on the Manistee River, Manistee 
County, Michigan.  20MT158 consists of a core and biface manufacturing site situated on the 
east edge of a strath-terrace overlooking the river.  The purpose of this evaluation was to 
determine overall site integrity, determine site function, ascertain a specific cultural tradition or 
phase beyond Late Woodland, and make a National Register of Historic Places eligibility 
determination.  A historical context was developed in order to address the regional issue of 
whether or not Canadian-Carolinian Biotic transition zone Late Woodland subsistence-settlement 
system strategies could be identified.  Results from studying terrace geomorphology and lithic 
analysis revealed that the occupants used technological organization strategies during their 
seasonal migration round.  20MT158 acted as a staging area were mobile tool kits were 
refurbished before undertaking the next segment of the seasonal journey. 
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Chapter 1: Introduction 
Suicide Bend 6 (20MT158) consists of a Late Woodland lithic and ceramic scatter 
located on a riverine terrace along the Manistee River near Wellston, Michigan.  The Manistee 
River is situated in the northwest portion of the Canadian-Carolinian Biotic Province Transition 
Zone (Figure 1.1).  Based on the background research and literature review, detailed research 
investigation after the mid-1990s has been sparse, contributing to a lack of understanding of Late 
Woodland subsistence and settlement patterns within the Transition Zone.  The 2016 research 
investigation of Suicide Bend 6 aims to contribute to our understanding of Late Woodland 
settlement and subsistence patterns both along the Manistee River and throughout the Canadian-
Carolinian Biotic Province Transition Zone, as well as assess its eligibility to the National 
Register of Historic Places (NRHP).  
 
 
Figure 1.1 Biotic province locations of Michigan's Lower Peninsula (adapted from Fitting and 
Cleland 1969). 
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Suicide Bend 6 is situated on a stepped riverine terrace west of a natural fall line in the 
Manistee River corridor (Figure 1.2 and 1.3).  The site was initially identified as a sparse lithic 
scatter in 1993 (Weir and Demeter 1993), and due to a reporting issue was considered Not 
Eligible to the National Register.  According to the Phase I findings, Suicide Bend 6 consists of a 
Late Woodland lithic and ceramic scatter (Dunham et al. 2013; Dunham et al. 2014).  Observed 
cultural materials from 2006, 2013 and 2014 consist of lithic tools, lithic debitage, prehistoric 
ceramics, a possible ground stone mano, and fire cracked rock (Dunham et al. 2013; Dunham et 
al. 2014).  The overall site dimensions (Figure 1.4) from the 2014 recording are 60 meters (m) 
east/west by 40 m north/south by 45 centimeters (cm) below surface encompassing an area of 
2400 m2 (Dunham et al. 2014).  
Monitoring of Suicide Bend 6 suggested that there was a greater amount of material 
remains present than were identified in the initial recording, and with a new project proposal 
being considered for the location, a new Phase 1 archaeological survey was conducted in 2013.  
Recovered material remains from this survey indicated a larger presence of cultural materials 
than initially reported and also established a cultural affiliation with recovered pottery.  Based on 
these findings, a second Phase 1 survey was conducted in 2014 and consultation with the 
Michigan State Historic Preservation Office changed the National Register of Historic Places 
(NRHP) listing back to Unevaluated. 
Suicide Bend 6 has significance potential under Criteria D of the NRHP with six qualities 
or aspects of integrity (location, design, setting, materials, workmanship, and association) that 
may be applied in association with significance to determine NRHP eligibility (Little et al. 2000; 
Anfinson 2011).   
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Figure 1.2 General location of Suicide Bend 6. 
 
 
Figure 1.3 Specific location of Suicide Bend 6 (USGS Marilla Quadrangle Map). 
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Figure 1.4 Suicide Bend 6 Phase 1 testing location map. 
 
I chose to research Suicide Bend 6 (20MT158) for my Master’s thesis because of the 
site’s positioning on the Manistee River and its potential significance for illuminating Late 
Woodland subsistence and settlement patterns both along the Manistee River corridor and within 
the Canadian-Carolinian Biotic Province Transition Zone (see Figure 1.1).  Having conducted 
previous archeological survey projects here, I know that the area is a popular fishing and 
camping area.  I was interested in discovering whether or not Suicide Bend 6 had been similarly 
used in the past.  In addition to identifying Suicide Bend 6’s function, my goal was to determine 
the site’s overall integrity, ascertain the presence of any additional cultural affiliations beyond 
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the current Late Woodland designation, conduct a comparative analysis to other regional Late 
Woodland sites, fill data gaps about Carolinian-Canadian Biotic Province Transition Zone Late 
Woodland sites, and determine Suicide Bend 6’s eligibility to the NRHP. 
There have been multiple surveys conducted throughout the Carolinian-Canadian Biotic 
Province Transition Zone between 1965 and 2015 that have identified a minimal count of 68 
positively identified Woodland period archaeological sites, especially within or adjacent to the 
major riverine systems and their tributaries.  A large majority of these sites were identified 
through shovel testing which provided the horizontal site extent and artifact dispersal patterns 
but little else (Hendricks 1990; Hendricks and Stelter 1991; Weir and Demeter 1993; Robertson 
and Landis 1996; Landis and Dunham 2001).  These Woodland period sites were assigned a 
Woodland association based on presence of ceramics and/or projectile points, and site function 
was loosely based on lithic and ceramic dispersal patterns (Weir and Demeter 1993; Hendrickson 
1990, 1992; Hendrickson and Stelter 1991; Dunham et al. 2013, 2014; Robertson and Landis 
1996; Landis and Dunham 2001; Mead 1979; Novak and Fisher 1971, Green 1970); however 
subsistence and settlement patterns were not systematically sought, but assigned through a best 
guess based on recovered artifacts, physiographic locational data and correlation with well-
defined Carolinian Biotic Province sites.  Only eight (20MT100, 20MT122, 20MT165, 
20MC74/20NE340, 20NE305, 20AA116, 20AA128, and 20IS244) of the 68 sites have 
undergone Phase II or III research (Holman and Hambacher 1989; Branstner 2004; Cameron et 
al. 2004; Duddleson and Hayfield 2007).  Of these, only the testing on 20MT100, 20AA116, and 
20AA128 have provided valuable information on Woodland period subsistence and settlement 
strategies (Holman and Kingsley 1996).    
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A Phase II archeological survey investigation at the Suicide Bend 6 site was conducted in 
August, 2016.  Suicide Bend 6 is located on the Huron Manistee National Forests (HMNF) at the 
Tunk Hole-Tippy South section of the Manistee River near Wellston, Manistee County, 
Michigan.  The Phase II investigation was designed to provide greater insight into Late 
Woodland subsistence and settlement patterns on the lower Manistee River in order to make a 
recommendation of eligibility for the NRHP.  The purpose of this investigation was to determine 
overall site integrity, identify site function, better define the site’s cultural affiliations, and make 
a NRHP eligibility determination.  Research questions were tiered to address both local site 
significance, physical conditions and important regional data gaps concerning Late Woodland 
development in the biotic transition zone of Michigan.  The information obtained will further 
define Late Woodland activities in the Manistee River corridor and provide a basis for 
comparison to Michigan’s Late Woodland period regional context.   
The thesis begins by providing the environmental background for the research.  The next 
section consists of an overview of Michigan’s cultural background from the Paleoindian period 
to the Contact period.  Research methodology is then address, followed by the research results.  
Next, I provide a discussion of the results and my conclusions. 
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Chapter 2: Environmental Setting 
The discussion of the environmental setting is divided into two areas; Wisconsin 
Glaciations and the development and effects of the Canadian and Carolinian Biotic Provinces 
and transition zone on Michigan’s Lower Peninsula. 
2.1 Wisconsin Glaciations 
The Wisconsin Glacial Episode ranged from 120,000-10,000 Radiocarbon Years Before 
Present (RCYBP), covering a significant portion of the North American Continent under four 
separate ice sheets; the Cordilleran, Innuitian, Greenland, and Laurentide (Andrews and Barry 
1978; Harris et al. 1997).  The maximum glacial ice thickness has been calculated to have been 
4.5 kilometers thick at the Hudson Bay epicenter (Polar Meteorological Group 2017) and 
covered an area of 13,000,000 square kilometers (Britannica 2017).  The Wisconsin Glacial 
Episode has also been divided into three separate stages: Early Wisconsin, Middle Wisconsin 
and Late Wisconsin (Andrews and Barry 1978; Harris et al. 1997; Sherzer 1913). 
Early Wisconsin stage (120,000-80,000 BP).  The time frame for all Wisconsin stages 
fluctuates based on whether the glacial ice buildup period is included with glacial advancements.  
According to Andrews and Barry (1978), the Early Wisconsin begins 120,000 BP based on a 
glacial buildup period followed by glacial advancement identified through documented global 
sea level changes and marine isotopic (δ18O) record.  The Laurentide ice sheet in eastern North 
America underwent a single glacial advancement during the Nicolet Stadial (Andrews and Barry 
1978) that reached the St. Lawrence lowlands (Dreimanis and Goldthwait 1973).  This glacial 
advancement halted between 88,000-80,000 BP with the St. Pierre Interstadial (Andrews and 
Barry 1978; Dreimanis and Goldthwait 1973).   
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Middle Wisconsin stage (79,000-40,000 BP).  Andrews and Barry (1978) correlate the 
Guildwood Stadial with the Middle Wisconsin stage at 79,000 RCYBP, while Dreimanis and 
Goldthwait (1973) and Sherzer (1913) associate it with the Early Wisconsin stage.  In any case, it 
is during the Guildwood Stadial that the Laurentide ice sheet is most expansive, reaching 
westward to the Rocky Mountains and southwards into Indiana and Ohio (Andrews and Barry 
1978; Fulton 1976; Dreimanis and Goldthwait 1973; Klassen 1969; Sherzer 1913).  Andrews and 
Barry (1978:216) indicated that glacial advancement reached its greatest extent by 75,000 
RCYBP, but had unstable southern and western peripheries.  Dreimanis and Goldthwait 
(1973:71) denote that the southern advancement was more extensive in New York and 
Pennsylvania then in Indiana and western Ohio, reaching the Erie Basin but not penetrating into 
the southern Lake Erie watershed.   
Glacial margins begin retreating back into the Huron and Ontario basins after 70,000 
RCYBP, heralding in the Port Talbert Interstadial (Dreimanis and Goldthwait 1973; Andrews 
and Barry 1978), which lasts until 38,000 RCYBP in Michigan (Rieck et al. 1991).  According to 
Rieck et al. (1991:160) Michigan sustained a boreal or subboreal climate during the Port Talbot 
Interstadial with sedge and cattail marshes and well drained sites with disturbed ground 
herbaceous assemblages and open spruce, fir, tamarack, and white cedar forests.  A 1978 
geological survey identified exposed organic peat deposits (Rieck et al. 1991) approximately five 
miles southeast of Suicide Bend 6 along the Pine River, a tributary of the Manistee River.  The 
recovered carbonaceous material was radiocarbon dated to 45,800±700 BP and marks one of the 
most northerly extents of Port Talbot interstadial beds (Rieck et al. 1991).  This fenland was 
buried by sand and then deformed by glacial tectonics from the advancement of a northeast 
sublobe out of the Lake Michigan basin sometime after 45,000 RCYBP (Rieck et al. 1991). 
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Late Wisconsin stage (39,000-10,000 BP).  Glacial buildup initiates again by 40,000 
RCYBP, launching the Cherrytree Stadial (39,000-35,000 RCYBP) followed by the Plum Point 
Interstadial (35,000-23,000 RCYBP) (Andrews and Barry 1978).  The Laurentide ice sheet 
resumes its advance from the Canadian Shield boundary between 30,000-27,000 RCYBP and 
reaches its greatest geographical extent by 24,000-23,000 RCYBP in the northwest, south, and 
northeast and by 21,000-20,000 RCYBP in the north and southwest (Dyke et al. 2001; Harris et 
al. 1997).  The last three major advances of the Laurentide ice sheet occur at 21,000 RCYBP; 
19,500 RCYBP; and 18,000 RCYBP (Dreimanis and Goldthwait 1973) with the perpetually 
deepening glaciation trend abruptly ending (Andrews and Barry 1978).  Dreimanis and 
Goldthwait (1973) suggest that another three readvances occurred at 17,000 RCYBP; 15,000 
RCYBP; and 13,000 RCYBP, after the Last Glacial Maximum (LGM) had ended shortly after 
18,000 RCYBP (Andrews and Barry 1978; Polar Meteorological Group 2017).  At its LGM, the 
Laurentide ice sheet has been calculated to have been between 3.0 and 3.5 kilometers thick over 
the Great Lakes region (Polar Meteorological Group 2017).  Bergis and Eschman (1981) provide 
a detailed breakdown of Late Wisconsin glaciations in Lower Michigan, identifying four stadial 
stages and four interstadial stages (Table 2.1) that correspond with Dreimanis and Goldsthwait’s 
(1973) three major and three lesser glacial advances.   
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Table 2.1 Late Wisconsin glaciation of Michigan’s Lower Peninsula. 
Late Wisconsin Substage 14C BP Date % Ice Coverage 
Missouri (stadial) 23,000-15,000 100 
Erie (interstadial) 15,500-1500 100 
Port Bruce (stadial)  15,000-13,300 90 (by 14,800 BP) 
50 (by 13,800 BP) 
Mackinaw (interstadial) 13,300-13,000 0 (Lower Peninsula ice free) 
Port Huron (stadial) 13,000-12,500 33 (northern Lower Peninsula) 
Two Creeks (interstadial) 12,500-11,800 0 (Lower Peninsula ice free) 
Onaway (stadial) 11,800-11,000 20 (coastal segments of Lower Peninsula 
from Manistee through Indian River 
to Oscoda) 
 Greatlakean (interstadial) 11,000-7000 0 (Lower Peninsula remains ice free after 
11,000 BP) 
   
Source: Late Wisconsin History of Northeastern Lower Michigan, Bergis and Eschman (1981) 
 
After final deglaciation during the Greatlakean substage, the vegetation in the Lower 
Peninsula transitions from a tundra-open boreal parkland (11,720-11,460 RCYBP) to an open 
boreal forest-Sphagnum peatland (11,460-10,660 RCYBP), and finally into a drier pine 
dominated forest (10,660-10,340 RCYBP) (Schaetzl et al. 2012:491).  A comparison between the 
Schaetzl et al. (2012) and Rieck et al. (1991) findings indicates that the vegetation pattern 
identified by Schaetzl et al. at the end of the Younger Dryas is similar to that described by Rieck 
et al. (1991) for the Port Talbot interstadial.   
2.2 Biotic Province Zones 
There are two biotic province zones located in Michigan’s Lower Peninsula; the 
Canadian Biotic Province and the Carolinian Biotic Province.  In between the two zones exists 
the Canadian-Carolinian Biotic Province Transition Zone where vegetative regimes of both 
biotic provinces can be found (see Figure 1.1).  The boundaries of this transitional zone, 
according to the literature, periodically shifted location through expansion and contraction based 
on climatic and environmental conditions, which affected the subsistence strategies incorporated 
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by the peoples exploiting this area (Brashler et al. 2000; Fitting 1975; Mason 1981; Prahl et al. 
1979; Shott and Wright 1999; Dunham 2007). 
Paleoecology.  Glacial movements and lake level fluctuations occurred very quickly on 
the geologic time scale with the last Lower Peninsula glacial advances taking 2,300 years to 
reach its furthest extent and a fleeting 700 years to complete its final withdraw (Larson 1999; 
Kapp 1999).  Pollen data indicate that during the final glacial retreat the floral ecology consisted 
of tundra along the ice front and open boreal-spruce parkland several miles inland (Kapp 1999).  
The boreal-spruce parkland remained dominate in northern Lower Michigan until 10,000 
RCYBP when it was subsumed by a pine forest biome dominated by jack and red pine (Kapp 
1999; Jacobson et al. 1987).  At this time, deciduous hardwoods began pushing northward into 
southern Michigan and by 9,900 RCYBP had established a presence along the southern edge of 
northern Lower Michigan approximately between Pinconning on Saginaw Bay to Pentwater on 
Lake Michigan (Jacobson et al. 1987; Kapp 1999).  In addition, the high Lake Algonquin and 
Chicago levels created beaches and wetlands that both retarded and affected vegetation 
development in portions of northern Lower Michigan (Kapp 1999).   
According to Kapp (1999:51) “The paleoecological changes that occurred between 
10,500-9,500 RCYBP were of such revolutionary proportions that these are the primary basis for 
defining the boundary between the late glacial and post glacial or Holocene.”  Moreover, these 
changes were time-transgressive occurring earlier in southern and central Michigan and then 
northern Lower Michigan and finally the Upper Peninsula (Kapp 1999; Jacobson et al. 1987; 
Cannon and Meltzer 2008).  Irregular climatic conditions between 10,000-4,500 RCYBP 
affected the ecological biomes; allowing for the re-establishment of spruce forests, then 
establishing various mixtures of pine-northern hardwood forests based on temperature and 
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moisture levels (Kapp 1999).  Other factors that affected vegetative distributions consisted of 
disease and insect outbreaks as identified in the hemlock decimation ca. 4,500 RCYBP (Kapp 
1999).   
Climatic conditions between 4500-3500 RCYBP reached their warmest and driest extent 
in northern and central Michigan (Kapp 1999).  These conditions lead to the establishment of 
prairie-oak savannas on interior uplands such as in Newaygo County (Kapp 1999).  In addition, 
the coastal regions were again inundated by high Lakes Nipising and Algoma levels, pushing 
human habitants into areas previously considered interior uplands.  This migration into the 
uplands would lead to the Archaic period population packing and resource utilization strategies 
identified by Lovis et al. (2005).  These changing physiographic conditions also correlate with 
the beginning of Michigan’s Late Archaic in which we begin to see migration, exploitation and 
settlement of interior riverine systems in the northern Lower Peninsula.  By 2,500 RCYBP 
climate conditions and Lake Michigan and Huron water levels stabilized, allowing for the 
establishment of vegetative covers that remained fairly constant until European settlement (Kapp 
1999).   
Canadian Biotic Province.  The Canadian Biotic Province is sandwiched between the 
Hudsonian Biotic Province to the north and the Carolinian Biotic Province to the south, and 
encompasses the Lake Superior basin, the northern portion of lower Michigan, most of 
Pennsylvania and New York, as well as the St. Lawrence drainage (Dice 1938; Branstner et al. 
1995).  There is a boreal forest component present comprised of white and black spruce, 
tamarack, balsam fir, jack pine, lodgepole pine, cedar, hemlock, white pine, red pine, 
cottonwood, white birch, trembling aspen and bog and fen wetlands as well as a northern 
hardwoods component consisting of alder, aspen, basswood, beech, birch, elm, and sugar maple 
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(Dice 1938; Branstner et al. 1995; Fitting and Cleland 1969; Mason 1981; Prahl et al. 1979).  
The temperatures are generally cooler, contributing to a short annual growing cycle that reduces 
corn agriculture efficiency (Branstner et al. 1995; Fitting and Cleland 1969; Howey 2012).  The 
eastern Upper Peninsula and northern Lower Peninsula support widely dispersed terrestrial floral 
resources such as nuts and berries and faunal resources like white tail deer, black bear, and elk 
that make year-round subsistence challenging (Dice 1938; Howey 2012).  However, anadromous 
fish such as white fish and lake trout constitute a substantial lacustrine faunal resource 
component (Fitting and Cleland 1969; Howey 2012) that becomes more important as the 
Woodland period progresses. 
Carolinian Biotic Province.  Extending from the southern Upper Great Lakes area to 
South Carolina and expanding westward through Missouri, the Carolinian Biotic Province 
supports a deciduous woodland (Dice 1938).  The warmer climate deciduous woodland species 
found in Michigan’s Lower Peninsula are comprised of oak-hickory and beech-maple 
communities consisting of oak, hickory, maple, beech, walnut, elm, ash, and basswood (Dice 
1938; Fitting and Cleland 1969; Prahl et al. 1979; Mason 1981; Kapp 1999; Howey 2012).  The 
Carolinian Biotic Province is marked by essentially southern plant and animal species and both 
soils and climate are amenable to agriculture (Dice 1938; Fitting and Cleland 1969; Prahl et al. 
1979; Mason 1981; Howey 2012).  One of the advantages of the Carolinian Biotic Province are 
that herd animals such as white tail deer are found in greater abundance and are typically larger 
in physical size than those found in the Canadian Biotic Province.  Another advantage is found in 
the greater abundance of oak-hickory woodland versus coniferous woodland.  Oak-hickory 
woodlands tend to have a more open understory preferred by wildlife and ground cover flora, 
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provide a greater variety of edible nuts and berries, and act as an indicator of better soils for 
practicing horticulture. 
Canadian-Carolinian Biotic Province Transition Zone.  The Transition Zone is 
roughly 14,723 square miles with the western portion being approximately 10,268 square miles 
while the eastern portion is roughly 4,455 square miles.  This transition zone has a greater 
northern limit on the western portion of the Lower Peninsula due to Lake Michigan’s warming 
‘lake effect’ in combination with prevalent southwest winds (Holman 2012; Howey 2012; Fitting 
and Cleland 1969).  The lake effect also allows the Transition Zone to sustain a suitable corn 
agriculture growing season in the prehistoric times as well as the modern period (Howey 2012).  
The Transition Zone consists of an intermixing of both the Canadian and Carolinian floral and 
faunal species, having typically higher abundance than that found in the Canadian but less 
abundance than that found in the Carolinian (Howey 2012; Fitting and Cleland 1969).  For 
example, wild turkey can be found throughout the Transition Zone but their rafters are typically 
smaller than those found in the Carolinian.  White fish and lake trout are present in northern 
Transition Zone bays and streams, but are considerably less abundant than those found in the 
Canadian Biotic Province. 
The western portion of the Transition Zone contains eight river systems that drain the 
western flanks and interior High Plains into Lake Michigan (Prahl et al. 1979).  From north to 
south, these rivers include: the Boardman, the Betsie, the Manistee, the Little Manistee, the Big 
Sable, the Pere Marquette, the White, and the Muskegon (Prahl et al. 1979).  These river systems 
played an important role in the distribution of both prehistoric and historic human populations by 
providing a variety of aquatic resources to include fish, aquatic mammals, and mollusks as well 
as acting as a transportation system into the interior (Prahl et al. 1979).  Two of these rivers are 
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located in Manistee County, the Manistee and Little Manistee.  The Manistee River enters the 
north portion of Manistee Lake while the Little Manistee courses through the southern portion of 
Manistee Lake.  Both rivers combine into a single channel that flows out to Lake Michigan.   
Manistee County is divided into two landscape ecosystems, the Newaygo Outwash Plain 
subsection in the eastern half of the county and the Manistee subsection in the western half of the 
county (Albert 1995).  The landform for Suicide Bend 6 conforms to the Newaygo subsection, 
consisting primarily of outwash plain (Albert 1995).  The climate resembles the Manistee 
subsection, being lake-modified with a growing season of 120 to 140 days (Albert 1995).  Lake-
effect snowfalls are heavy, averaging 100 to 140 inches while annual average precipitation is 32 
to 34 inches (Albert 1995).  The Newaygo subsection altitude ranges from 700 to 1,210 feet 
(Albert 1995) while the elevation at Suicide Bend 6 is 593 feet (Janulis 2012). 
Archaeological investigations of the Canadian-Carolinian Biotic transition zone 
developed through an interest in understanding the relationship between post-Pleistocene 
environments and prehistoric cultural adaptations (Dunham 2007).  Lovis et al. (2005) provide 
significant insight through their investigation of long distance logistics mobility and changing 
environmental conditions, were they illustrate modifications to cultural adaptations through 
reduced distances between coastal and upland locations combined with population packing and 
territorial expansion.  These cultural adaptations transitioned into regional economic systems 
used by resident populations adapted to the Transition Zone (Holman and Hambacher 1989).  
Extensive archaeological investigations within the Traverse Corridor of the Transition Zone (see 
Figure 1.1) indicate that this portion of the Transition Zone during the Late Woodland was used 
by at least two distinct yet stylistically similar groups of people, one with a northern (Canadian 
Biotic) and the other with a southern (Carolinian Biotic) orientation (Holman and Hambacher 
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1989).  Although Fitting and Cleland (1969) provide credible Terminal Late Woodland 
subsistence practice and cultural patterns projected from historic Chippewa, Ottawa, and 
Potawatomi; it is uncertain whether there were Woodland resident populations present in the 
Transition Zone or if it was only utilized on a periodic basis (Holman and Hambacher 1989). 
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Chapter 3: Cultural Environment 
The interior regions of northern Lower Michigan received scant archaeological research 
before the 1960s with most of the professional investigation focused on earthworks and mounds 
(Dunham 2007).  Exploration during the 1960s and early 1970s was driven by university funded 
research; investigations from the late 1970s through today were driven by cultural resource 
management, which peaked during the late 1990s.  A key research element of these 
investigations was the development of prehistoric cultural adaptations to post-Pleistocene 
environments (Dunham 2007).  After this upswing of research through the 1990s, attention 
seems to have focused back on the Grand, Kalamazoo, and St. Joseph River drainages, the 
Saginaw Valley and the Upper Peninsula.   
3.1 Paleoindian (12,000 to 10,000 RCYBP) 
The understanding of Michigan’s Paleoindian period is very fragmented.  There are very 
few recorded sites that document the Paleoindian presence: the majority of information about 
their distribution being obtained from private collections (Shott and Wright 1999; Fitting 1975; 
Mason 1981).  There are five well documented Paleoindian sites in Lower Michigan (see Figure 
3.1); the Gainey site (20GS49) near Flint in Genesee County, the Barnes site (20MD1) in 
Midland County, the Leavitt site (20CL81) in Clinton County, the Holcombe site (20MB30) near 
Detroit in Macomb County and the Lux site (20SA196) near Chesaning in Saginaw County 
(Shott and Wright 1999; Dunham 2007; Fitting 1975).  Other sites containing Paleoindian 
artifacts include the Samels Field site (20GT90) on Skegemog Point in Grand Traverse County, 
the Hi-Lo site (20IA45) in Montcalm County, and the Williams site (20MA82) in Missaukee 
County (Cleland and Ruggles 1996; Shott and Wright 1999; Fitting 1975; Dunham 2007).  
Additional find spots  
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Figure 3.1 State-wide Paleoindian and prominent Archaic through Late Woodland sites. 
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in private collections include one in Newaygo County and one in Mecosta County as well as one 
in Alcona County (Shott and Wright 1999; Fitting 1975). 
The Paleoindian period in Michigan has been separated into four phases: the Enterline 
phase; the Gainey phase; the Parkhill/Barnes phase; and the Holcombe phase (Shott and Wright 
1999), although the Enterline phase appears to have been incorporated into the Gainey phase by 
Ellis and Deller (1990), Lepper (1999), Ellis (2004a, 2004b), and Seeman et al. (2013).  Ellis and 
Deller (1990) have developed a more comprehensive Great Lakes Paleoindian period (Lepper 
1999; Ellis 2004b) that establishes an Early Paleoindian (12,360-10,400 RCYBP) and a Late 
Paleoindian (10,400-9500 RCYBP).  The Early Paleoindian consists of the Gainey phase, 
followed by the Barnes phase then the Crowfield phase and the Late Paleoindian is comprised of 
the Holcombe phase identified by Holcombe followed by Hi-Lo projectile points and then the 
Plano horizon identified by Agate Basin and Hell Gap lanceolate projectile points (Ellis and 
Deller 1990; Lepper 1999; Ellis 2004b).   
The Enterline phase which dates 12,500-11,000 RCYBP is contemporaneous with 
western plains Clovis with projectile points resembling those from the Pennsylvania Shoop site 
(36DA20) and is represented by a single site in Michigan, the Lux site (Shott and Wright 1999).  
Ellis (2004a) has shown that the Shoop Enterline points are a variant of the Bull Brook-Gainey 
points that are contemporaneous with western plains Clovis, thus the Enterline phase has been 
incorporated into the Gainey phase. 
The Gainey phase consists of the first reasonably well documented phase in Michigan 
and dates between 12,360-10,700 RCYBP based on thermoluminescence dates for the Gainey 
site (Lepper 1999; Ellis and Deller 1990; Shott and Wright 1999).  Gainey type fluted points are 
equivalent to Clovis points, representing the Great Lakes earliest Paleoindian populations (Ellis 
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and Deller 1990; Jackson 1996; Lepper 1999; Seeman et al. 2013), and have been recovered 
from the Gainey site and found in Newaygo County (Shott and Wright 1999).  Additional Gainey 
phase lithic attributes include the presence of pieces esquillees, the use of crystal quartzes, and 
trianguloid end scrapers (Jackson 1996; Ellis and Deller 1990).   
The Parkhill-Barnes phase ranges from 10,700-10,400 RCYBP and is found in both 
Lower Michigan and Ontario, Canada (Ellis and Deller 1990; Shott and Wright 1999).  The 
Parkhill phase is the first to reflect a marked reduction in territory due to a more even 
distribution of resources (Shott and Wright 1999).  The Crowfield phase ranges from 10,500-
10,400 RCYBP with Crowfield projectile points found in Ontario, Canada and around the central 
and eastern Great Lakes (Deller and Ellis 1984; Ellis and Deller 1990).  Crowfield points have 
yet to be discovered in Michigan (Shott and Wright 1999). 
The final phase is Holcombe which is believed to date circa 10,400-10,000 RCYBP (Ellis 
and Deller 1990; Shott and Wright 1999).  Not much research has been done on the Holcombe 
phase in Michigan or Ontario, Canada; however, the Holcombe site is the only Michigan site to 
provide direct evidence of Paleoindian diet with the recovery of one caribou bone (Shott and 
Wright 1999, Cleland 1965).  Cleland and Ruggles (1996) identified a Midland type projectile 
point at the Samels Field site, which Ellis and Deller (1990:57) equate to a Holcombe point.  
Ellis (2004b) indicates that Holcombe points may be derived from the fluted Crowfield points 
and became established as the first non-fluted lanceolate points in the Michigan-Ontario region 
of the Great Lakes.  
Hi-Lo points were first identified from the Hi-Lo site (20IA45) in Ionia County, 
Michigan (Ellis and Deller 1990; Shott 1999; Ellis 2004b) and have the highest distribution of all 
Paleoindian points in the Great Lakes (Ellis 2004b; Shott 1999).  According to Ellis (2004b) and 
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Shott (1999), Hi-Lo lithic technology is contemporaneous with the Agate Basin and Hell Gap 
Plano horizon lithic technology (10,400-9500 RCYBP) as well as the Kirk horizon corner-
notched lithic technology (9500-8000 RCYBP).  Hi-Lo points exhibit heavy re-sharpening which 
suggests that they were designed to function as knives as well as projectile points (Ellis 
2004b:62).  Hi-Lo points also appear to have three subtypes; Hi-Ho that correspond to an early 
form possibly derived from Holcombe, Classic Hi-Lo, and notched Hi-Lo that resembles Early 
Archaic notched points (Ellis 2004b). 
Plano horizon sites in Michigan consist of Agate Basin occupations such as Samels Field 
(20GT90) in Grand Traverse County (Shott 1999).  Agate Basin is contemporaneous with 
Holcombe and early and middle Hi-Lo phases, based on western Great Plains dates that range 
from 10,500-10,000 RCYBP (Ellis 2004b; Shott 1999).  Recovered Plano horizon tool types 
from Samels Field consist of retouched and utilized flakes; gravers; notched tools or spoke 
shaves; unifaces; hammer stones; cores; preforms/knives; scrapers to include side scrapers, 
thumbnail scrapers, and end-side scrapers; drills and projectile points consisting of Samels 
lanceolates which are similar to Hell Gap points (Cleland and Ruggles 1996).  There are no 
radiocarbon dates for the Plano horizon in Michigan and the dates are derived from findings in 
other states (Shott 1999).   
At present, no definitive Paleoindian presence has been documented in Manistee County.  
Based on the two documented finds in Grand Traverse and Missaukee Counties and the single 
spot finds in Newaygo and Mecosta Counties, there is a good probability that Paleoindians 
traversed and exploited subsistence resources in Manistee County.  It is known that caribou were 
present in the region (John Davis, personal communication 2012) and the Huron-Manistee 
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National Forests has a caribou antler recovered from Manistee County in its artifact collections 
located at the Supervisor’s Office. 
3.2 Archaic (10,000 to 2500 RCYBP) 
The historic interpretation of Lower Michigan’s Early and Middle Archaic is one of 
reduced population levels based on the perceived lower productivity of boreal forests, lower lake 
levels for lakes Michigan and Huron, and increased stream flow and gradients (Shott 1999; Lovis 
1999; Dunham 2007).  Rapid climatic shifts and environmental changes affected Lake Michigan 
and Lake Huron water levels with basins receding to their lowest levels, exposing a large 
landmass that was previously submerged (Shott 1999; Lovis 1999).  Warmer climatic conditions 
spurred the growth of boreal forests and then deciduous woodlands across the former tundra and 
spruce parkland (Dunham 2007; Shott 1999; Lovis 1999).  With the change from open country to 
forests came a shift in the types of animals inhabiting the new setting.  Large game such as 
mastodon and mammoth and caribou that followed the receding tundra and became extinct 
during the early part of the Paleoindian period, were largely replaced by smaller game like elk, 
deer, moose and rabbit that became much more predominate then they had been and were more 
readily exploited by the human inhabitants (Shott 1999; Lovis 1999).  With this shift in biotic 
resources came the corresponding territory reduction needed to harvest these more evenly 
distributed resources (Shott and Wright 1999) and an expanding tool kit to exploit those 
resources (Dunham 2007).  Tool kit expansion consisted of the modification of existing unifacial 
and bifacial tool forms and introduction of ground stone tools followed by the development of 
copper implements.  Shifting resource collection strategies would also be part of the expanding 
tool kit, since different techniques are needed for hunting smaller dispersed game than larger 
herd oriented game. 
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Early Archaic (10,000 to 8000 RCYBP).  The Early Archaic spans 2000 years and, in 
the literature for Michigan, has been divided into two horizons; the Plano horizon dating 10,400-
9500 RCYBP and the Kirk horizon 9500-8000 RCYBP (Shott 1999; Dunham 2007).  Ellis 
(2004b) argues that Plano horizon hunting techniques and technology are still represented in 
Agate Basin and Hell Gap projectile points found in Michigan and Ontario and should not be 
arbitrarily assigned to the Early Archaic.  The Early Archaic is described as a time of extreme 
climate change.  The receding glaciers had pulled out of the Great Lakes region and the weather 
patterns that they exerted shifted, bringing warmer air from the Gulf of Mexico (Lovis 1999).  
Lakes Michigan and Huron receded to their lowest levels and the average temperature increased, 
becoming warmer and dryer than in the present (Shott 1999; Lovis 1999; Dunham 2007).   
Based on this climatic change, it was proposed that the Lower Peninsula was virtually 
abandoned because of the lack of identified Early and Middle Archaic sites (Shott 1999; Lovis 
1999; Fitting 1975).  Additional reasoning for a lack of these sites consists of the argument that 
with the receding lake levels the Early Archaic sites would have followed the receding lakes and 
when the lakes refilled to their present levels these sites ended up submerged (Shott 1999; 
Dunham 2007).  Both arguments have been sporadically supported, yet the probable reason for 
the lack of these sites is because not much research has been done to identify them (Dunham 
2007; Lovis et al. 2005). 
The notched Hi-Lo subtype could reasonably be classified into the Early Archaic and 
most likely represents the transitional stage between Late Paleoindian and Early Archaic (Ellis 
2004b).  This possible transitional stage would be present around 10,000 RCYBP, although no 
Hi-Lo site has had any definitive Early Archaic ground stone or large woodworking tools 
recovered (Ellis 2004b).  The Kirk horizon is well established from known sites such as the St. 
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Albans site in West Virginia and examples of Kirk horizon biface forms are plentiful in 
Michigan surface collections (Shott 1999).  However, no Kirk affiliated site in Michigan has 
been excavated or otherwise seriously studied (Shott 1999).   
Surface artifacts collected from the Bullard Farm in Kalamazoo County consist of 
projectile points identified as Thebes, Kessell side-notched, Kirk-Palmer corner-notched and 
Lake Erie bifurcated base-Le Croy (Spero et al. 1996).  Recovered ground stone tools consist of 
celts, mauls and a grooved axe, gorgets and bannerstones (Spero et al. 1996), however no 
mortars, pestles, manos or other grinding stone implements are identified which suggests that 
utilized plant food materials were fruits, berries, tubers, and fungi.             
Middle Archaic (8000 to 5000 RCYBP).  Current archaeological research of Michigan’s 
Middle Archaic indicates that the majority of the Lower Peninsula sustained low population 
densities and low artifact density sites attributed to substantial lake level changes in the post-
glacial Great Lakes (Lovis 1999; Lovis et al. 2005).  Previous theories explaining apparent low 
population and site densities focused on environmental factors and population change but failed 
to provide a framework for understanding the dynamics of human adaptation during the Middle 
Holocene (Lovis et al. 2005).  The majority of Middle Archaic sites that have been excavated are 
located in the Saginaw Valley and are generally attributed to a logistically organized collector 
subsistence-settlement strategy (Lovis 1999).  Lewis Binford (1980) differentiated between 
forager and collector subsistence strategies; defining foragers as those who “map onto” resources 
through residential moves and collectors as those who acquire specific resources with 
specifically organized task groups using logistical organization.  Binford (1979) also identifies 
technological organizational differences between foragers and collectors with collectors having a 
planned execution of subsistence oriented goals that necessitate specialized equipment.  
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Logistical organizational strategies have two main characteristics; they have food storage for at 
least part of the year and they use logistically organized food procurement teams (Binford 1980; 
1979).  According to Binford (1980; 1979), logistic strategies consist of labor practices that 
compensate for unequal distributions of critical resources or conditions that can restrict mobility.  
Binford (1980:10) identified four logistical strategy characteristics: 
1) Specialized task group labor units 
2) Task groups are composed of a small number of accomplished individuals  
3) Task groups target specific resources within specific contexts instead of searching 
for any resource encountered  
4) Have specific procurement goals. 
Binford (1980) also identified three additional collector site types in addition to residential base 
camps and locations that include field camps, stations, and caches.  There are two types of 
functional specificity indicating that sites are created based on logistical organizational 
properties and the specific types of resources targeted (Binford 1980:10).  Technological 
organization will influence the types of specialized tool types and artifacts found at each type of 
site (Binford 1979).  
 Lovis et al. (2005:670) employed long-distance logistic mobility established on 
Binford’s concepts of logistic mobility, ethnographic descriptions and analogs for North 
American long-distance logistics mobility, long-distance logistic mobility models from northern 
England’s Mesolithic, and known central Michigan upland Middle Archaic site locations, 
densities and assemblages.  A key environmental factor identified during this research was the 
substantial relationship change between the upland and lowland environments (Lovis et al. 
2005).   
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The developed model consists of a linear pattern of residential mobility between the lakeshores 
and the currently submerged littoral of the low-water Stanley stage in the Huron basin and the 
margins of the central uplands where mobility would operate from a coastal to interior basis with 
the key interior residential point of the system being the zone between the mouth and wetlands of 
Saginaw Bay [Lovis et al. 2005:688].   
 
This model provides archaeologists the ability to determine whether they have a residential base, 
special extraction site, or logistics camp as well as determine seasonal occupation, group activity 
and composition (Lovis et al. 2005).  The model shows that radial mobility along upland 
tributary streams would be logistical and it also allows for intensification of upland radial 
mobility patterns which characterize Late Archaic residential mobility (Lovis et al. 2005).  This 
research approach provided insights into Middle Archaic settlement systems and Late Archaic 
mobility strategies that could be applied throughout the upper Great Lakes (Lovis et al. 2005).   
The majority of well researched Middle Archaic sites are located in the Saginaw Valley; 
specifically the Webber 1 (20SA581), the Ebenhoh site (20SA596), the Bear Creek site 
(20SA1043), and the Leach site (20SA664) (Lovis 1999).  The identified sites are concentrated 
around upland marsh regions indicating that these regions would have higher probability for 
locating Middle Archaic sites in Lower Michigan (Lovis 1999).  Webber 1 has been identified as 
a residential site (Lovis 1999:89) as described in the long-distance logistic mobility model, while 
Bear Creek has been identified as a fall occupation logistic site based on recovered floral remains 
(Lovis 1999:91).  Lovis (1999:92) indicates that the archaeological component of the Leach site 
makes it the best candidate for a substantial and reoccupied Middle Archaic residential base 
camp in Michigan.   
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In addition to the scarcity of identified Middle Archaic sites in the Lower Peninsula, 
these sites do not reflect the development and use of ground stone tools or the possession of 
copper that are found outside of Michigan’s Lower Peninsula (Lovis 1999).  Stone tool 
assemblages of Lower Michigan’s Middle Archaic consist of Raddatz Side-notched and 
Brewerton-like corner-notched projectile points, bifaces and performs, flake tools and ground 
stone tools consisting of anvils, manos, chipped slate and an unspecified grinding implement 
(Lovis 1999).  The recovered lithic tools and floral remains from the Bear Creek site show that 
grinding implement technology had been developed in the Lower Peninsula (Lovis 1999).  
However, these modifications to the tool kit appear to substantially lag behind similar 
innovations found in other Great Lakes states (Lovis 1999).  One possible reason for this may be 
a biased sample size of identified and studied Middle Archaic sites in the Lower Peninsula 
(Lovis 1999; Dunham 2007). 
Late Archaic (5000 to 2500 RCYBP).  Compared to the Early and Middle Archaic there 
is a significant expansion of the Late Archaic occupation of Michigan’s Lower Peninsula.  
Environmental factors stabilized and are comparable to the present and the receded lake levels 
rebounded and grew to their greatest extent (Shott 1999; Lovis 1999; Robertson et al. 1999; 
Dunham 2007).   Although the quantities of identified Late Archaic sites in the Lower Peninsula 
are greater than the Early-Middle Archaic, the only accomplished systematic study has been in 
the Saginaw Valley (Robertson et al. 1999).  Comprehensive studies have been conducted along 
the St. Joseph River in Berrien County but these sites all consist of Archaic and Woodland 
components that make identifying specific patterns difficult (Robertson et al. 1999).  There is 
concern about whether or not the Saginaw model can be applied state wide to explain Late 
Archaic occupation and settlement patterns or if it is just one of several potential models of 
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subsistence and settlement (Robertson et al. 1999).  Seasonal subsistence patterns based on 
recovered floral and faunal remains indicate that spring patterns rely on tubers and spring fish 
runs like lake sturgeon (Robertson et al. 1999).  Fish, aquatic mammals, turtle, white tail deer, 
and berries are the summer season harvest; and hickory nuts, black walnuts, acorns, small game 
animals, and deer finished out the fall pattern (Robertson et al. 1999).  Sunflower was also found, 
making the Saginaw Valley utilization of this plant one of the earliest known in the eastern 
United States (Robertson et al. 1999).  The Late Archaic also saw an increase in exotic goods 
and the beginnings of a ceremonial burial complex (Robertson et al. 1999; Dunham 2007).   
Artifacts associated with the Late Archaic consist of a multitude of stemmed and notched 
projectile points to include Feeheley, Dustin-Lamoka, Durst, and Turkey Tail points (Dunham 
2007; Robertson et al. 1999).  Ground stone grinding implements become more prevalent in the 
assemblages as well as the introduction of copper and other exotic materials such as shell 
(Dunham 2007; Robertson et al. 1999).  Marine shell manufactured artifacts such as various 
shaped shell gorgets and tubular and disc shell beads originating from coastal regions of the 
southeastern United States appear in southern Michigan sites in burial-ceremonial contexts 
(Robertson et al. 1999).  
Manistee County had no definitively identified Late Archaic sites prior to 2015 when one 
was located on the Manistee River at High Bridge.  Late Archaic sites are better known from 
Newaygo County and the adjacent Mason and Benzie counties (Figure 3.2).  Mason County has 
one at Hamlin Lake while several have been identified in the Sleeping Bear Dunes, Benzie 
County, and along the Muskegon River in Newaygo County (Prahl et al. 1979; Dunham 2007).   
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Figure 3.2 Late Archaic through Late Woodland sites in and around Huron-Manistee National 
Forests. 
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In addition, a Lamoka projectile point was recovered from a shovel test unit on Hinton Creek in 
Wexford County (Snyder 2010).  The Hamlin Lake site is located on a Nipissing beach on the 
north shore of Hamlin Lake, Grant Township, Mason County (Prahl et al. 1979).  The site 
consists of a lithic scatter with fire cracked rock and diagnostic Feeheley and Dustin-Lamoka 
projectile points (Prahl et al. 1979).    
3.3 Woodland (2500 to 400 RCYBP) 
The Woodland period in Michigan is rather inconsistent with Woodland patterns located 
to the south and west.  The western portion of the Lower Peninsula has a poorly documented 
transition from the Late Archaic giving the Early Woodland a phased transition across Michigan 
from south to north (Garland and Beld 1999).  Michigan’s Woodland is broken down into the 
Early Woodland (2500-2000 RCYBP); the Middle Woodland (2000-1400 RCYBP); and the Late 
Woodland (1400-400 RCYBP).  Changes in technology and ceremonialism mark the Woodland 
period from the Late Archaic with the development of ceramics and new artifact types as well as 
the establishment of burial mound mortuary practices (Dunham 2007; Mason 1981).   
Early Woodland (2500 to 2000 RCYBP).  The Lower Peninsula’s Early Woodland is 
characterized by an increased reliance on wetland floral and faunal resources as well as the 
domestication of terrestrial floral species like sunflower and squash (Ozker 1982:241; Wright 
1969: Lovis et al. 1996:253; Lovis et al. 2001:627; Garland and Beld 1999:132), in addition to 
the development of pottery, a shift in projectile point technology to smaller stemmed forms and 
side-notched points (Dunham 2007), and burial mound and earthwork enclosure seasonal 
community aggregation (Garland and Beld 1999).  The increased wetland resources reliance 
appears to stem directly from the long-distance logistic mobility subsistence patterns developed 
during the Middle Archaic combined with population increases and territorial reductions (Lovis 
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et al. 2005).  Wild rice and cattail tubers become targeted resources and shallow water fish 
species such as gar, perch, and walleye grow in importance, comprising over 90% of the faunal 
assemblages by the Middle Woodland (Lovis et al. 2001).  This increased reliance on aquatic 
resources applies specifically to the Schultz and the Green Point sites situated at river 
confluences in the Saginaw Valley and may not be representative of other kinds of upland sites.  
Nuts, specifically hickory, black walnut, butternut, acorn, and hazelnut, increase in importance 
until maize horticulture appears in the Late Woodland while white tail deer becomes the 
predominate terrestrial faunal resource (Lovis et al. 2001).  The increasing reliance on wetlands 
with the introduction of domesticates indicate a subtle shift from a more mobile hunter-gatherer 
subsistence-settlement economy towards one having longer term occupations (Lovis et al. 2001; 
Garland and Beld 1999). 
Technological lithic refinements and the development of pottery are additional indicators 
to the subtle transition from a highly mobile hunter-gather subsistence economy towards a more 
mobility restricted subsistence economy (Dunham 2007; Garland and Beld 1999).  There are 
three highly reliable diagnostic Early Woodland projectile points found in the Lower Peninsula; 
Kramer, Adena, and Meadowood (Garland and Beld 1999).  Early Woodland ceramics are 
chunky, thick-walled, poorly fired, and cordmarked over both the interior and exterior surfaces 
(Dunham 2007; Garland and Beld 1999).  The early types identified in Michigan are Marion 
Thick and Schultz Thick (Dunham 2007; Garland and Beld 1999; Mason 1981).   
Early Woodland sites are mainly identified within the Carolinian Biotic Province or along 
the southern Canadian-Carolinian transition zone boundary.  Brashler and Mead (1996) indicate 
that in the Grand Valley, Early Woodland sites are concentrated along the tributaries of the 
Grand River in the upper Grand Valley with only four sites identified in the lower Grand River 
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drainage system.  Early Woodland sites (Carrigan Mound group) along the Muskegon River in 
Newaygo County (see Figure 3.2) are the earliest known sites in the northeastern United States 
(Fitting 1975; Dunham 2007).  Interestingly, that region is also where the Newaygo Prairie is 
located.  
The Carrigan Mounds were excavated in 1965 and radiocarbon dated (Fitting 1975; 
Dunham 2007).  These mounds date to 2490 +/- 150 RCYBP and 2540 +/- 150 RCYBP; 
however they lacked any ceramics but contained lithic tool assemblages consistent with other 
Early Woodland occupations such as the Schultz (20SA2) site (Fitting 1975; Dunham 2007).  
Although these southern mound groups represent the highest occupational areas, there are non-
mound associated Early Woodland sites found in the northwestern portion of the Lower 
Peninsula (Dunham 2007).  These sites include the Point Arcadia site (20MT120) in Manistee 
County, the Dunn Farm site (20LU22) in Leelanau County, and the Pine River Channel site 
(20CX19) in Charlevoix County (Dunham 2007: Kingsley 1999).    
Middle Woodland (2000-1500 RCYBP).  There are three separate Middle Woodland 
traditions found in Lower Michigan.  The Havana-Hopewell tradition is identified throughout the 
southwest and Saginaw Valley areas of the Lower Peninsula while the Lake Forest tradition is 
found in the Traverse Corridor and eastern Lower Peninsula (Kingsley 1999; Brose and 
Hambacher 1999).  The Western Basin tradition is found in the southeast Lower Peninsula and 
the eastern most portions of the southwest region (Kingsley 1999).  Unlike the Havana-Hopewell 
and Lake Forest traditions, the Western Basin tradition has not been identified within the 
Canadian-Carolinian transition zone.   
The Havana-Hopewell tradition is further divided into the Norton tradition in the 
southwest region and the Saginaw tradition in the Saginaw Valley (Kingsley 1999).  The Norton 
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tradition consists of a distinct Hopewell culture derived from the Illinois Havana tradition 
(Kingsley 1999).  Hopewell peoples are believed to have moved into and settled in western 
Michigan since there are no pre-Hopewell phases present and because of their abrupt appearance 
sometime around 1950±10 RCYBP (Kingsley 1999:148-152). 
The Saginaw tradition appears to have been a self-acculturation of Hopewell, in which 
Hopewell customs were practiced outside of a Hopewellian context (Kingsley 1999; Fitting 
1975).  The Saginaw Valley, in comparison to western Michigan, was more intensively occupied 
for which archaeologists have defined in-place Shiawassee phase (2050-1950 RCYBP) and 
Tittabawassee phase (2050-1650 RCYBP) occupations (Kingsley 1999).  Saginaw tradition 
Hopewell did not practice Hopewell-like mortuary ceremonialism; conversely, they used an 
unusually high proportion of decorated ceramic assemblages compared to most Hopewell 
assemblages (Kingsley 1999:152).  The Green Point phase (1650-1450 RCYBP) epitomizes the 
zenith of Hopewell-inspired development during the final phase of the Saginaw tradition 
(Kingsley 1999).  The Green Point phase strengthens the argument for acculturation because, 
unlike contemporaneous Havana and Hopewell wares in which Havana wares predominate, 
Havana-like Tittawabassee and Hopewell-like Green Point wares are sequential with Green Point 
wares predominating (Kingsley 1999). 
The Hopewellian Norton tradition’s identified northern occupational extent was the 
southern Canadian-Carolinian transition zone at Toft Lake (20NE110) in Newaygo County 
(Kingsley 1999).  However, their influence reached to the northern portions of the Traverse 
Corridor (Dunham 2007: Kingsley 1999).  Important Hopewellian sites include Jancarich Village 
(20NE113), Parsons Mound (20NE100), Palmeter Mound (20NE101) and Hardy Dam Mound 
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(20NE103) found on the northern edge of the Carolinian Biotic Province (Dunham 2007; 
Kingsley 1999). 
The Lake Forest Woodland is identified within the Traverse Corridor, the eastern Lower 
Peninsula, and the Upper Peninsula (Brose and Hambacher 1999).  Important sites include the 
Holtz site (20AN26), Round Lake (20AN25) in Antrim County, and the Platte River 
Campground (20BZ16) in Benzie County as well as the Goodwin-Gresham site (20IS8) in Iosco 
County on the Au Sable River and the Gauging Station (20AA27) and Robb sites (20AA112) on 
Hubbard Lake and the Blue Horizon Camp Complex (20IS140, 20IS178, and 20IS179) in the 
lower Au Sable River valley (Brose and Hambacher 1999).  However, the Traverse Corridor 
sites (Holtz, Round Lake and Platte River Campground) all have Hopewell pottery or Hopewell-
influenced pottery designs present (Kingsley 1999).   
There is no identified Middle Woodland presence in Manistee County yet there is a 
marked presence all around Manistee County.  A reason for this may be that sites have been 
misidentified or not classified further than being “prehistoric”.  Another reason could be that the 
Manistee River corridor acted as a transitional cultural boundary where people north of the river 
traded southward bringing back Hopewell innovations and goods yet they did not settle along the 
Manistee River (Holman and Brashler 1999).  The identified mounds within the Manistee River 
corridor may contain a Middle Woodland presence; however these mounds are not professionally 
excavated based on agreements between the archaeological community and the Little River Band 
of Ottawa Indians (Prahl et al. 1979).   
Late Woodland (1500-400 RCYBP).  Manistee County is located squarely in the 
Canadian-Carolinian transition zone, but also appears to be the boundary between the Late 
Woodland Spring Creek tradition from the south and the Bowerman-Skegemog phase from the 
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north (Holman and Brashler 1999; Holman and Kingsley 1996).  The Little Manistee River 
corridor appears to be the cultural transition line, although influences traveled in both directions 
across this zone (Holman and Kingsley 1996; Holman and Hambacher 1989).  It also appears 
that the early Late Woodland inhabitants of this transition zone had not developed the Ottawa 
pattern of moving south for the winter (Holman and Kingsley 1996).  The Spring Creek tradition 
peoples incorporated a seasonal subsistence strategy of occupying the Michigan lakeshore and 
river mouth locations in the summer and then transitioning to interior headwater regions during 
the winter (Holman and Brashler 1999).  It is assumed that most of the groups in the transition 
zone relied on a variety of game, fish and plants and had a somewhat limited seasonal range due 
to the lack of seasonally abundant food sources like the inland fishing in the Straits region 
(Holman and Brashler 1999).  However, the Upper Buff Creek site (20AA128) indicates that a 
form of scheduled buffering was occurring that resembles the Ottawa subsistence pattern 
identified in the Contact period (Branstner 1989).  Scheduled buffering allows for short duration 
territorial infringements to obtain needed resources from neighboring territories; yet is a more 
flexible system than the Ottawa subsistence pattern, showing evidence of cooperation in times of 
subsistence shortfalls and fostering amiable long-term relationships between groups (Holman 
and Kingsley 1996). 
Another early Late Woodland subsistence practice was caching.  Cache pits appear to 
have developed in order to store seasonally abundant plant and animal resources in conjunction 
with settlement mobility (Dunham 2000).  Cache pits appear to have been utilized for storage of 
anything ranging from lithic materials, food-stuffs, and maple sap (Dunham 2000).  According to 
Cleland (1976) this type of settlement-subsistence pattern manifested and became widespread 
during the Late Woodland.  However, Dunham (2000) ascertains that the practice of caching 
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supplies in pits was not strictly a Late Woodland development and should not be used as a 
primary indicator of a Late Woodland presence, as cache pits are also known to have been used 
from the Late Archaic through the Historic period in Michigan.  According to Holman and 
Brashler (1999) cache pits were used in the western transition zone and have not been identified 
on the Grand River or the Straits of Mackinac.   
Halfway through the Late Woodland significant changes were occurring in Lower 
Michigan.  Around 950 RCYBP, mixed maize-squash-beans horticulture was incorporated into 
most subsistence economies and a pronounced Upper Mississippian influence was felt with their 
incursion into the St. Joseph River basin (Holman and Brashler 1999).  Approximately 400 years 
later a second Upper Mississippian incursion occurs, identified as the Berrian phase, which has 
been associated with the historic Potawatomi subsistence pattern (McAllister 1999; Cremin 
1999).  In addition, by 750 RCYBP, the inhabitants around the Straits of Mackinac had become 
socially oriented eastwards with the Iroquois, reflected in their Juntunen ceramics, longhouses 
and ossuary burial practices (Holman and Brashler 1999).  The Traverse Bay northern transition 
zone boundary cultural affiliation appears to have locally developed from the Middle Woodland 
context and was centered on Skegemog (Holman and Brashler 1999).  These people seem to 
have shifted their trade to the north and southeast into the Saginaw Valley while the Spring 
Creek tradition suddenly ends (Holman and Brashler 1999).  This leaves the inhabitants of the 
western transition zone south of the Traverse Corridor either unaffiliated or they began 
abandoning the area (Figure 3.3). 
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Figure 3.3 Map showing abandoned area. 
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Another cultural feature that appeared at roughly 750 RCYBP was the development of 
large scale earthworks.  Earthwork enclosure sites develop in Michigan between 750 RCYBP 
and 600 RCYBP (Zurel 1999).  The original purpose of these earthworks is still uncertain, since 
they do not appear to be functional defensive structures (Zurel 1999).  These earthworks do not 
show any long term habitation and may have been utilized as ceremonial and trading centers, 
with the majority of earthworks being situated within a day’s travel of each other (Zurel 1999).   
Another element of at least some of these earthworks consists of the cosmological significance of 
these sites to the indigenous inhabitants (Howey 2012).  The closest known earthworks to 
Manistee County are the Missaukee Earthworks (see Figure 3.4) located in Missaukee County 
(Zurel 1999; Howey 2012). 
 
 
Figure 3.4 Earthworks in relation to Manistee County. 
LEGEND 
LATE WOODLAND EARTHWORKS 
TRAVERSE CORRIDOR 
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3.4 Contact (400 to 100 RCYBP) 
Michigan maintains a Late Woodland presence until European contact at 400 RCYBP 
(A.D. 1600).  There is no reference to the Proto-historic period, however there is a significant 
amount of research investigating subsistence and settlement patterns that transition from Late 
Woodland to Historic.  George Quimby (1966) developed the Contact period as the earliest 
phase of the Historic period and he divided this period into an early (A.D. 1600-1700), middle 
(A.D. 1700-1800) and late (A.D. 1800-1850) phase.  European contacts with western 
Greatlakean peoples initially consisted of explorers and clergy, followed by trappers and traders 
(Cleland 1976).  The permanent European presence in the western Great Lakes occurs with the 
French settlement of Sault St. Marie in A.D. 1668.  Prior to this settlement, the primary written 
records were produced by Barthélemy Viment (1917) relating Jean Nicolet’s A.D. 1634 
exploration of the northern Great Lakes and Wisconsin and Jérome Lalemant’s (1917) 
description of Jesuit missionaries Charles Raymbault and Isaac Jogues journey to Sault St. Marie 
in A.D. 1641. Otherwise, there are little to no written records about European contacts with 
Michigan’s Late Woodland tribes (Cleland 1976).  French exploration of the western Great 
Lakes documents the contacts with Potawatomi, Huron, Chippewa and Ottawa who were driven 
out of Michigan’s Lower Peninsula with the Iroquoian expansion resulting from the Huron-
Iroquois Fur Trade War (Sleeper-Smith 2001; Mason 1986; Cremin 1999; Cleland 1999).  This 
would explain the historic record identified by Cleland (1976) of the Lower Peninsula being 
gradually less occupied after A.D. 1600 and virtually abandoned by A.D. 1670.  As more 
Europeans moved into the Great Lakes, written records improved and enhanced with folklore 
and interracial marriage established specifically as components of the Fur Trade (Sleeper-Smith 
2001; White 1991).   
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Fitting and Cleland (1969) developed the Biotic/Historic Model, where a subsistence 
practice and cultural pattern from one of three early American Indian tribal groupings is matched 
to each of Michigan’s three main biotic provinces (Howey 2012:37).  Recognizing differences 
between post-contact and pre-contact communities, the subsistence practices and cultural 
patterns can be projected into the pre-contact period in order to identify and track the progression 
of adaptation patterns (Howey 2012:38; Fitting and Cleland 1969:289).  By doing so, Fitting and 
Cleland (1969) assert that contact period settlement and subsistence patterns derived directly 
from those of the Terminal Late Woodland.  The three patterns identified are the Chippewa or 
Ojibwa pattern assigned to the Canadian Biotic Province, the Ottawa pattern allocated to the 
Canadian-Carolinian transition zone, and the Potawatomi-Miami pattern apportioned to the 
Carolinian Biotic Province (Fitting and Cleland 1969; Holman and Kingsley 1996). 
The Chippewa settlement pattern consists of intensively and repeatedly occupied sites on 
Great Lakes coastlines reflecting large-scale fishing economies and non-intensive family sized 
inland winter occupation sites (Howey 2012; Fitting and Cleland 1969; Holman and Kingsley 
1996).  The Ottawa settlement pattern depicts communities engaged in a seasonal round with 
substantial and multi-seasonal fishing-horticultural villages located on the coasts and specialized 
temporary maple sugaring sites and male dominated winter hunting camps in the interior (Howey 
2012; Fitting and Cleland 1969).  The Potawatomi-Miami pattern is made up of large permanent 
agricultural villages supplemented by local hunting and large temporary winter hunting camps 
having balanced male-female activities (Howey 2012; Fitting and Cleland 1969).  There is strong 
evidence to support the three patterns based on the research of Cremin (1996) at Moccasin Bluff 
(20BE8) and Branstner (1989) at Upper Buff Creek (20AA128).  Suicide Bend 6, situated in the 
northwestern portion of the Transition Zone, resembles the Ottawa pattern specialized camps. 
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Cremin (1983; 1996) provides evidence that the Berrien phase at Moccasin Bluff 
established the subsistence pattern for the Potawatomi on the St. Joseph River.  By A.D. 1691, 
French traders and explorers had reached the St. Joseph River and identified the Miami 
occupying the region and that by A.D. 1715 the Potawatomi had returned and pushed the Miami 
eastward (Cremin 1996).  Also, after A.D. 1715 the Ottawa began to settle or resettle the region 
between the Grand River and the Straits of Mackinac, adopting or re-utilizing subsistence and 
settlement patterns developed during the Late Woodland (Dunham 2007; Fitting and Cleland 
1969). 
Significant understanding of the archaeology of Michigan’s Lower Peninsula has been 
made in the last forty-five years, yet intensive archaeological investigations of the interior 
regions of the Canadian-Carolinian Biotic transition zone remain scant.  The poor preservation of 
organic materials within the Transition Zone (Kathryn Egan-Bruhy, Ph.D., Commonwealth 
Heritage Group, personal communication 2017) may be a factor that deters intensive 
archaeological investigation.  In addition, most of the material regarding archaeological finds in 
the Transition Zone exists in the grey literature which curtails potential research interest by 
hiding those archaeological resources that could elicit research interest.  As it is, the majority of 
research findings applied to the interpretation of these archaeological resources occurs outside of 
the interior Transition Zone.  Although great progress has been made in understanding Michigan 
archaeology, there are still plenty of opportunities to further refine our understanding of all 
periods of Michigan’s prehistory. 
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Chapter 4: Archaeological Research 
There have been multiple surveys conducted that have identified Woodland period 
archaeological sites throughout the Carolinian-Canadian Biotic Province Transition Zone, 
especially within or adjacent to the major riverine systems and their tributaries.  For this 
research, a minimal count of 68 positively identified Woodland period sites (Figure 4.1 and 
Figure 4.2) have been located since 1970 within the western Transition Zone (Hendricks 1991, 
1992; Hendricks and Stelter 1991; Novak and Fisher 1971; Green 1970; Robertson and Landis 
1996; Weir and Demeter 1993; Landis and Dunham 2001).   
 
 
Figure 4.1 Positively identified Woodland period sites in the western Transition Zone. 
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Figure 4.2 Positively identified Woodland period sites within and adjacent to the eastern 
Transition Zone. 
 
4.1 Previous Research 
All of these Woodland period sites were assigned a Woodland association based on 
presence of ceramics and/or projectile points, and site function was loosely based on lithic and 
ceramic dispersal patterns (Weir and Demeter 1993; Hendrickson 1990, 1992; Hendrickson and 
Stelter 1991; Dunham et al. 2013, 2014; Robertson and Landis 1996; Landis and Dunham 2001; 
Mead 1979; Novak and Fisher 1971, Green 1970).  Of this minimum number of 68 sites, only 5 
sites (20MT100, 20MT122, 20MT165, 20MC74/20NE340, and 20NE305) have undergone 
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Phase II or III research in the western Transition Zone and only 3 sites (20AA116, 20AA128, 
and 20IS244) have been tested beyond Phase I on the Au Sable/eastern Transition Zone (Holman 
and Hambacher 1989; Branstner 2004; Cameron et al. 2004; Duddleson and Hayfield 2007).  Of 
these, only the testing on 20MT100, 20AA116, and 20AA128 have provided valuable 
information on Woodland period subsistence and settlement strategies (Holman and Kingsley 
1996).   
The Nowak and Fisher (1971) survey conducted on the Pere Marquette River in Mason 
County, Michigan provided much needed baseline information for the condition of a majority of 
Woodland period or earlier sites.  Although this was a Phase I survey, Nowak and Fisher (1971) 
utilized 5 x 5 foot test unit excavations in order to determine that all 16 sites they identified had a 
shallow depth (1.8 feet maximum) and generally moderate to poor preservation.  Additional 
information they obtained concluded that all of the sites they identified were located on either 
sandy loam soil or sand ridges; bone and charcoal materials were difficult to obtain for 
radiocarbon dating; and that most sites appear to be briefly occupied specialized sites (Nowak 
and Fisher 1971).   
Independent research by Michigan State University, Grand Valley State University, and 
Western Michigan University from the late 1960s through mid-1980s developed the various 
subsistence-settlement systems associated within the Carolinian, Canadian, and Transition Zone 
Biotic Provinces (Fitting and Cleland 1969; Brashler 1981; Hambacher 1992; Prahl 1980; 
Kingsley 1977; Lovis 1985; Lovis 1990).  Transition zone subsistence strategies were seasonally 
based, alternating between small riverine headwater winter camps and large summer villages that 
occupied the lower river valleys during the early Late Woodland (Prahl 1980: Holman and 
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Kingsley 1996).  According to Holman and Kingsley (1996:357) transitioning southward for 
winter was either rarely practiced or was not possible.   
Ceramic type identification and spatial distributions helped to establish rough territorial 
boundaries and allowed for the potential to identify multi-gender site occupation and thus 
possible site function (Branstner and Branstner 1989; Hambacher 1992; Hambacher and Holman 
1995; Kingsley 1977; McHale-Milner 1992; Brashler 1981).  At the same time, new site types 
were being identified and researched, leading to the identification of various subsistence 
strategies that were different from those generally associated with mounds, earthworks and 
cemeteries (Branstner and Branstner 1989).  Fitting and Cleland (1969) linked these subsistence 
patterns, defining them as the Chippewa, Ottawa, and Potawatomi, to the Canadian, Transition 
Zone and Carolinian Biotic Provinces.  Investigations of the Buff Creek (20AA116) and Upper 
Buff Creek (20AA128) sites in Alcona County, Michigan identified a new site type with the 
following characteristics (Branstner and Branstner 1989): 
1) Small size, typically less than 200 square meters 
2) Interior locations, not necessarily at lacustrine headwaters 
3) Thin, discrete, non-diagnostic artifact/feature scatters 
4) Extremely short duration food procurement-processing or hunting-tool refinishing 
5) Late summer-fall occupations 
6) Mixed gender groups. 
This new site type appears to have been utilized in both the Canadian Biotic Province and the 
Transition Zone, questioning the assumption that interior sites were solely winter encampments 
(Branstner and Branstner 1989; Egan 1989b). 
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There are three cultural traditions and two cultural phases (Figure 4.3) that interacted 
within the Carolinian-Canadian Biotic Province Transition Zone (Holman and Kingsley 1996).  
The Mackinac phase is located in the Canadian Biotic Province in the Straits area encompassing 
portions of the Upper Peninsula and northern and eastern portions of the Lower Peninsula 
(Holman and Kingsley 1996).  Subsistence strategies were based on coastal fall spawn fishing 
and gathering, then dispersal in small winter groups into interior regions (Holman and Kingsley 
1996; Cleland 1982).   
The Bowerman-Skegemog phase was established between Grand Traverse Bay and Little 
Manistee River in the Transition Zone (Holman and Kingsley 1996; Hambacher 1992).  
Subsistence and settlement patterns are unclear although there are some moderate to large 
intensely occupied village locations around Grand Traverse Bay (Holman and Kingsley 1996).  
The Spring Creek tradition is firmly established within the Transition Zone from the 
Little Manistee River to just south of the Grand River (Holman and Kingsley 1996).  The Spring 
Creek tradition subsistence-settlement pattern is also unclear having either complete seasonal 
settlement rounds in the lower reaches of the Grand and Muskegon Rivers, or seasonal 
movement between the lower reaches of the Muskegon and the headwaters of the Muskegon, 
White, and Pere Marquette rivers (Holman and Kingsley 1996: Prahl 1980).  The Allegan 
tradition is firmly established in the Carolinian Biotic Province and lies mostly within the 
Kalamazoo and St. Joseph River drainages (Holman and Kingsley 1996).  The Allegan tradition 
subsistence-settlement system reflects a strong riverine orientation with little to no north-south 
seasonal population movement (Holman and Kingsley 1996; Brashler et al. 2000).  The 
subsistence pattern is based on scheduled procurement of seasonally abundant resources along 
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main river corridors and interior drainages (Holman and Kingsley 1996; Brashler et al. 
2000:554).   
The Northeastern Wayne tradition is located partially within the Transition Zone as well 
as the Carolinian Biotic Province, being well established in the Saginaw Valley (Holman and 
Kingsley 1996).  The Northeast Wayne tradition seasonal patterns consisted of occupying the 
mouth of the Saginaw River in late spring-summer, then transitioning to the central Saginaw 
Valley in the fall and then dispersing to the fringe of the Saginaw Valley during the winter 
(Holman and Kingsley 1996).  
 
 
Figure 4.3 Locations of tradition and phase societal boundaries. 
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As previously stated, the majority of Woodland period sites identified have had only a 
Phase I survey that may or may not have consisted of shovel testing.  Surface finds of ceramics 
and temporally diagnostic projectile points are not uncommon occurrences in the Transition 
Zone (Mead 1979; Hendrickson 1990).  However, a large majority of these sites have been 
identified through shovel testing which provided the horizontal site extent and artifact dispersal 
patterns but little else (Hendricks 1990; Hendricks and Stelter 1991; Weir and Demeter 1993; 
Robertson and Landis 1996; Landis and Dunham 2001).  Subsistence and settlement patterns 
were not systematically sought, but were assigned through what appears to be a best guess based 
on recovered artifacts and physiographic locational data.  That is why the Phase II and Phase III 
investigations of Buff Creek (20AA116), Upper Buff Creek (20AA128), and Porter Creek South 
(20MN100) are so important to establishing a context for the Carolinian-Canadian Biotic 
Province Transition Zone (Holman and Kingsley 1996; Holman and Hambacher 1989; Branstner 
et al. 1995). 
The Phase II archaeological evaluation of Porter Creek South (20MN100) provided the 
first in-depth assessment of a non-mound or earthworks Woodland period site on the Huron 
Manistee National Forests.  This evaluation defined the site as having a multiple component 
Woodland association with periods of occupation of 1350-950 RCYBP and again after 750 
RCYBP (Holman and Hambacher 1989).  Porter Creek South was visited by Bowerman-
Skegemog phase and Spring Creek tradition peoples, and the site is hypothesized to be an 
integral part of seasonal movement patterns along the lakeshore between warm season villages 
and winter camps (Holman and Hambacher 1989).  The main natural resource at Porter Creek is 
acorns (Holman and Hambacher 1989).  The Porter Creek South site consists of a large, 
dispersed encampment that appears to have been used over a multitude of seasons, but was not a 
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permanent village site since it lacks a large water access to Lake Michigan and was not used to 
exploit resources from Lake Michigan (Holman and Hambacher 1989).  Ceramic analysis 
indicated that both Bowerman-Skegemog and Spring Creek peoples occupied Porter Creek South 
from 1350-950 RCYBP, but it is not known if they were collocated there or visited the site at 
different times of the year (Holman and Hambacher 1989).  The second occupation occurred 
after 750 RCYBP by northern groups utilizing Traverse Ware ceramics (Holman and Hambacher 
1989).   
Overall, Porter Creek South represents a restricted purpose site locally occupied 
throughout the summer and early fall as part of the Spring Creek peoples transition zone 
subsistence-settlement utilizing a generalized collecting strategy (Holman and Hambacher 1989; 
Egan 1989a).  Holman and Hambacher (1989) argue that the overall subsistence-settlement 
pattern fits that described by Prahl (1980) of congregating at large river mouths during the 
summer-early fall and then breaking into smaller groups heading up to the inland headwaters of 
these rivers (Holman and Hambacher 1989).  However, they then present another subsistence-
settlement pattern in which peoples occupying large river mouths at lakefront (Lake Michigan) 
are transitioning north for the winter and south for the summer and not transitioning into the 
inland riverine locations (Holman and Hambacher 1989).   
The Phase II and Phase III research of Buff Creek (20AA116) and Upper Buff Creek 
(20AA128) provided the initial information on subsistence and settlement strategies in which 
scheduled buffering and specific site functions were identified on HMNF lands (Branstner and 
Branstner 1989; Branstner et al. 1995; Holman and Kingsley 1996).  Scheduled buffering allows 
for short duration territorial infringements to obtain needed resources from neighboring 
territories (Holman and Kingsley 1996).  The Upper Buff Creek site provided evidence of 
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scheduled buffering based on ceramic types present within known territorial boundaries (Holman 
and Kingsley 1996; Branstner et al. 1995).  This pattern closely resembled that from the 
Butterfield site in the Saginaw Valley (Holman and Kingsley 1996).  At first glance, scheduled 
buffering appears to resemble the historic Ottawa subsistence strategy; however, it operates as a 
more flexible system that shows evidence of cooperation in times of subsistence shortfalls 
(Holman and Kingsley 1996).  This type of cooperation had an added benefit of fostering and 
renewing amiable long-term relationships between groups who may have also had overlapping 
territorial boundaries and neutral zones (Holman and Kingsley 1996).  Overall, early Late 
Woodland patterns for subsistence strategies in the Lower Peninsula are very comparable to 
documented historic subsistence patterns of the Ojibwa and Potawatomi (Holman and Kingsley 
1996).  The pattern in the western Transition Zone changes with the Ottawa moving north/south 
across the Transition Zone instead of repositioning up and down the river drainages (Holman and 
Kingsley 1996).   
4.2 Current Research 
Very little intensive archaeological survey has been conducted on the Manistee River 
corridor in Manistee and Wexford counties, Michigan.  A significant portion of Late Woodland 
research has occurred elsewhere in Michigan’s Lower Peninsula with the findings of that 
research being applied to the Manistee River corridor, yet little research work has been 
accomplished within this river corridor.  It is also the southernmost extent of the Traverse 
Corridor, an extension of the Canadian-Carolinian transition zone along the coast of Lake 
Michigan extending from south of Grand Traverse Bay to the Straits of Mackinac (Brashler et al. 
2000).  This biotic transition zone is also the cultural transition zone between southern and 
northern Late Woodland influences as defined through pottery (Brashler et al. 2000).   
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Suicide Bend 6 (20MT158) consists of a Late Woodland site located on a riverine terrace 
west of a natural fall line in the Manistee River corridor.  At least three separate Phase I 
reconnaissance surveys have been conducted at the site.  The original survey was a Federal 
Energy Regulatory Commission (FERC) survey completed in 1993 that originally identified the 
site as a dispersed lithic scatter with an unknown cultural affiliation (Weir and Demeter 1993).  
This site is one of many identified on Forest Service System lands during this survey, which 
were determined Not Eligible for inclusion in the National Register of Historic Places (HMNF 
Forest Archaeologist John Davis (retired), personal communication 2015).  Consumers Power, 
sponsor of the FERC survey,  provided a final report to the Forest Service but never asked the 
Forest Service to consult or concur with these findings (HMNF Forest Archaeologist John Davis 
(retired), personal communication 2015).   
The next two reconnaissance surveys were conducted under Forest Service contracts in 
2012 and 2013 by Commonwealth Cultural Resources Group, Inc. (CCRG).  The 2012 survey 
occurred in response to a Forest Service proposal to haul material for an extensive stream bank 
stabilization project on the south bank of the Manistee River on a dirt two-track road that crosses 
the site.  Because of the amount of stabilization materials required, Forest Service archaeological 
staff wanted to know if the site contained a subsurface component that would be impacted by the 
proposed route across the site and, if so, what was its extent.  Shovel test findings indicated that 
there was a high artifact density located along the proposed route across the site (Dunham et al. 
2013).  Survey findings also identified the site as a Late Woodland period site based on 
recovered ceramics (Dunham et al. 2013). 
The Forest Service contracted the 2013 survey in order to identify an alternative route 
across the site and to determine the extent of disturbance to the soils located within the original 
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route.  The alternative route was found to contain the same types and distributions of artifacts as 
the original route (Dunham et al. 2014).  However, it was found that the soils in the original 
route were moderately disturbed from being compressed and mixed from tire churning (Dunham 
et al. 2014).   
Due to time and funding constraints, the HMNF Assistant Archaeologist developed 
mitigation measures to protect the site from potential adverse effects of the proposed project 
action (United States Department of Agriculture, Forest Service [USDA, FS] 2014).  These 
measures consist of avoidance where possible and construction of a weight displacement barrier 
along the original two-track route that would prevent any potential features and artifacts from 
being impacted from project actions (USDA, FS 2014).  Consultation with the Michigan State 
Historic Preservation Office resulted in a finding that the weight displacement barrier was a 
satisfactory mitigation measure (State Historic Preservation Office 2014), the reversal of the Not 
Eligible National Register of Historic Places (NRHP) eligibility determination, and a 
recommendation that further testing be conducted to determine site function, cultural affiliation, 
and NRHP eligibility (State Archaeologist Dean Anderson, personal communication 2015). 
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Chapter 5: Methodology 
The purpose of the Suicide Bend 6 evaluation was to determine overall site integrity, 
determine site function, ascertain a specific cultural tradition or phase beyond Late Woodland, 
and make a National Register of Historic Places eligibility determination.  Information required 
for achieving this goal included: 
• defining the site’s horizontal and vertical extents 
• determining the actual on-site soil morphological profile 
• determining the geomorphological landform structure with special emphasis on 
depositional regime 
• determining a relative date range for the geological landform feature 
• determining soil acidity levels and the presence or absence of carbonate for organic 
material remains preservation potential 
• identifying evidence of post-depositional site formation processes 
• recovering diagnostic artifacts  
• recovering sufficient amounts of cultural materials, both organic and inorganic, in 
order to determine cultural affiliation and site function through lithic analysis, ceramic 
analysis, and floral/faunal analysis. 
An additional purpose for undertaking this evaluation was to fill in data gaps about Canadian-
Carolinian Biotic transition zone Late Woodland sites and develop a historic context for 
20MT158 that would incorporate a sub-regional Late Woodland context for the lower Manistee 
River corridor.  This historic context is crucial for determining site function, cultural affiliation, 
and significance for determining NRHP eligibility (Dean Anderson, Michigan State 
Archaeologist, personal communication 2015).   
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According to Anfinson (2011), in order for an archaeological site to be NRHP eligible it 
must have diagnostic artifacts, features and intact cultural horizons where these materials sustain 
some vertical and horizontal locational integrity.  There are seven qualities or aspects of integrity 
(location, design, setting, materials, workmanship, feeling, and association) that may be applied 
in association with significance to determine NRHP eligibility (Little et al. 2000; Anfinson 
2011).  Not all seven qualities are always applicable; however, Criterion D must minimally 
possess integrity of location, materials and association (Anfinson 2011; NRHP 1991). 
Excavation is required to determine if this site meets the integrity of materials, vertical 
and horizontal locational integrity, and maintains intact cultural horizons required for Criterion 
D.  Excavation will also provide information determining whether the qualities of design and 
workmanship integrity will apply.  It will be crucial to obtain a significant quantity of material 
(lithic and ceramic artifacts, features, and organic material) in order to meet material integrity 
and determine if integrity of workmanship exists.  By ensuring integrity of material, this site may 
meet the three minimal qualities of integrity required for NRHP eligibility under Criteria D. 
The Suicide Bend 6 evaluation presented an opportunity to provide the public with a 
chance to participate in learning about and managing their cultural resources.  The field crew was 
recruited through the USDA Forest Service’s Passport in Time program supplemented with 
Forest Service personnel and local Heritage volunteers.  Twenty volunteers participated over the 
two week excavation.  None of the volunteers was an archaeologist, however some were 
studying archaeology and many had participated in multiple archaeological projects through 
Passport in Time or the HMNF Heritage Volunteer program.   
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5.1 Field Methodology 
A total of ten test unit excavations were planned for this evaluation; however, due to time 
constraints only seven test units were excavated.  These test units were identified as Test Unit 1, 
2, 3, 5, 6, 7 and Unit Geo 1.  Extensive shovel testing was also planned in order to identify 
additional concentration areas and establish a definitive horizontal site extent.  Time constraints 
curtailed this activity as well; however, the next terrace up was shovel tested using ¼ -inch 
screen mesh to determine whether or not 20MT158 extended that far.  Our ability to gather data 
was affected by the severe reduction of shovel testing, since we were not able to definitively 
establish a horizontal site extent or identify new artifact concentration areas or potential features.  
Any additional concentration areas or potential features would have provided additional focus 
points for establishing test excavation units and could have provided additional information 
about site function and depositional formation processes.    
Test Units 1 and 2 were established on previously identified artifact concentration areas.  
Test Units 3, 5 and 6 were established in order to confirm presence of a possible rock alignment 
feature identified in Test Unit 2, while Test Unit 7 and the Geomorphological (Geo1) test unit 
were randomly established within the existing site boundary (Figure 5.1).  Test Unit 1 was 
established as a 2 meter (m) x 2 m unit subdivided into four quadrants identified as Test Unit 1 
northeast (NE), Test Unit 1 northwest (NW), Test Unit 1 southeast (SE), and Test Unit 1 
southwest (SW).  Each subunit measured 1 m x 1 m.  Test Units 2, 3, 5, 6 and 7 were all 
established as 1 m x 1 m units while Test Unit Geo1 was excavated as a ½ m x 1 m unit.  All 
seven test units were excavated to glacial till with Test Units 1 – 7 dug using an arbitrary 10 cm 
interval while Test Unit Geo 1 used soil changes to demarcate depth intervals (Table 5.1).  All 
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seven units were hand dug using shovels and trowels with the material processed through 1/8-
inch screen mesh.   
Test Unit Geo 1 was established primarily to assist with the geomorphological analysis of 
the Tunk Hole terrace, hence the arbitrary levels were established on soil horizon changes.  The 
HMNF soil scientists excavated this unit with the help of one Passport in Time volunteer who 
screened the unit material.  The first 20 cm of Unit Geo1 was screened using ¼-inch screen mesh 
because it was the only available screen.  The remainder of the unit was screened with 1/8-inch 
screen mesh.  Aside from the above mentioned differences in technique, Test Unit Geo 1 was 
excavated using the same standard methods as the other test excavation units.   
Site topography, test unit locations, and existing roads and trails were mapped using a 
Trimble Total Station S5 survey platform with an angular accuracy of five (5) seconds and 
distance of 1.0 millimeters (Figure 5.1).  Upon completion of terminal level unit floor and wall 
sketching and photographing, test units were backfilled and leveled.   
 
Table 5.1 Test Unit Excavation Maximum Depths below Surface. 
Test 
Unit  
Maximum Depth 
Below Surface (cm) 
Glacial Till Depth 
(cm) 
1 100 88-95 
2 50 50 
3 35 35 
5 52 50 
6 54 50 
7 80 71-75 
Geo1 174 174 
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Figure 5.1 Updated site map with test units. 
 
Optically Stimulated Luminescence.  Optically stimulated luminescence (OSL) 
samples were obtained from Test Unit Geo1, Test Unit 1 (1SW), and Test Unit 7 upon 
completion of unit excavation.  These three units were chosen because they provided the best 
opportunity to collect viable samples.  Test Unit Geo 1, being almost 2 meters deep, provided the 
best opportunity to obtain samples that would be below any possible tree throws or other 
potential soil disturbances.  Test Unit 1SW was chosen because it contained an artifact 
concentration area and also extended to a depth of 1 meter.  Test Unit 7 was selected as a back-
up location in case samples from the first two units were not viable.   
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Collection sample tubes were constructed of 2-inch diameter schedule 40 plastic pipe cut 
to 12-inch lengths.  One end of each tube was left open while the other end was sealed with a cap 
and secured with black tape.  A tube, open end to unit wall, was set at the desired depth and was 
pounded into the wall with a wooden block and hammer, then gently pried out of the wall and 
capped with a Styrofoam cap and sealed with black tape.  Three OSL samples were collected 
from the three units for a total of nine samples.  Geo1 OSL samples were obtained from the west 
unit wall at 155-160cm, 78-82 cm, and 8-12 cm.  Unit 1SW OSL samples were obtained from 
the west unit wall at 80-85 cm, 40-45cm, and 10-15cm.  Unit 7 OSL samples were collected 
from the west wall at 76-79 cm, 30-34 cm, and 18-21 cm.  Three of the nine samples were sent to 
the University of Nebraska-Lincoln Department of Earth and Atmospheric Sciences for 
processing.  The three samples were Unit Geo1 155-160 cm; Unit 1SW 10-15 cm; and Unit 1SW 
80-85 cm. 
Charcoal.  Charcoal was also collected for radiocarbon dating.  Charcoal has both an 
extensive horizontal and vertical presence at Suicide Bend 6.  Initial samples were collected from 
screen recovery with bare fingers.  Consideration was given to the situation and it was decided 
that only charcoal recovered from a potential feature would be collected for radiocarbon dating.  
Three charcoal samples were collected from a possible hearth located in Test Unit 1NW.  These 
three samples were carefully uncovered using trowel and brush.  The samples were photographed 
and, then using a trowel, placed on a sheet of aluminum foil.  The foil was wrapped around the 
samples and then the samples were wrapped in a second sheet of foil and the sample was placed 
into its own sample collection bag and sealed.  The largest sample from the potential feature was 
sent to Paleo Research Institute in Golden, Colorado for processing. 
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Flotation Column Samples.  Flotation column samples for floral and faunal data 
recovery were randomly established along a portion of a randomly chosen test unit wall, 
descending from surface to unit floor and measuring ten cubic centimeters (10 cm3).  A total of 
68 column float samples were collected from six of the test units.  No flotation samples were 
obtained from Geo1.  Thirty-eight column float samples and one ash layer were floated using the 
bucket method (5 gallon bucket, water hose, run-off pipe, stacked sieves) at the Chittenden 
Nursery.  An additional two column float samples and portion of ash sample were sent to 
Commonwealth Heritage Group, Inc. in Milwaukee, Wisconsin for processing and analysis.    
The intention was to process all 68 samples and Unit 1NW and Unit 7 samples happened 
to be the most easily accessed from the flotation sample storage container.  Having never used 
this flotation technique before, it took several attempts and some retooling of the equipment in 
order to get it to consistently work.  By this time, I was doing the flotation samples by myself 
and was not able to commit the time to complete all of the samples.  Unit 1NW and Unit 7 were 
mostly completed and I determined that it would be more important to process the samples from 
layers that contained artifact concentrations or were immediately adjacent to those layers.  
Hence, all test unit level 1-3 flotation samples were processed as well as those from test units 
that contained less than six flotation samples. 
Each bagged sample was processed individually requiring 40 to 60 minutes to float each 
sample.  Recovered materials were air dried then bagged for sorting.  Sorting was conducted 
with materials generically described as gravels, seeds, flakes, etc.; number of artifacts, bone, 
shell or fossils recorded; weight in grams of all materials recovered; and identifier of unit levels 
not processed.  Table 5.2 identifies the 38 column float samples processed at Chittenden and two 
samples sent to Commonwealth Heritage Group, Inc.  
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Table 5.2 Processed column flotation samples. 
 
Soil Geomorphology.  Soil geomorphology of the mid-level terrace was conducted by 
hand using a 3-inch diameter soil auger, excavation of Test Unit Geo1, and visual inspection of 
Test Units 1 and 7.  Soil testing by auger was conducted in five locations beginning with the 
upper level terrace to the south of Suicide Bend 6 and finishing along the south bank of the 
Manistee River.  All soil core samples were tested to a depth of 101.6 cm due to excessive gravel 
that made further subsurface penetration impractical.  Recovered samples were examined for soil 
texture and structure using the Field Book for Describing and Sampling Soils Version 3.0 and 
soil colors were matched using the Munsell color chart.  Table 5.3 provides this breakdown from 
surface to glacial till.  Field observations also noted that there was a quantity of small limestone 
cobbles and the presence of carbonate formed into cobble-sized nodules. 
 
 
Processed Flotation Samples (Chittenden) 
Test 
Unit 
Level 
1 
Level 
2 
Level 
3 
Level 
4 
Level 
5 
Level 
6 
Level 
7 
Level 
8 
Level 
9 
Level 
10 
Ash 
Layer 
1 NW X X X X X  X  X X X 
1 NE X X X         
1 SW X X X         
1 SE X X X         
2 X X X         
3 X X X X X       
5 X X X         
6 X X X X        
7 X X X   X X X    
Processed Flotation Samples (Commonwealth Heritage Group, Inc.) 
1 NW           X 
1 NE    X        
1 SW    X        
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Table 5.3 Breakdown of Tunk Hole terrace soil characteristics. 
 
 
Chert Sourcing.  I did not originally consider chert sourcing when I developed my 
research questions; however, it became evident after analysis of the lithic samples that I needed 
to consider the types of cherts present and how they got there.  Chert sourcing in Michigan 
appears to be a mixed bag for research purposes.  Lithic raw material resources used in Michigan 
have been divided into four categories by Howey (2012:58): 
1) High quality Michigan quarry chert sources 
2) High quality exotic (non-Michigan) quarry chert sources 
3) Lower quality Michigan-wide glacial till cherts 
4) Low quality metamorphosed rocks (quartzite and argillite). 
 According to Howey (2012:58) there are four known chert outcrop sources found in the Lower 
Peninsula: Bayport chert around Saginaw Bay; Bois Blanc or Northern Gray chert along the 
Huron shoreline in Cheboygan County and Bois Blanc Island; Norwood chert along Lake 
Michigan in Charlevoix County; and Lambrix chert along Lake Michigan in Allegan, Berrien, 
and Van Buren counties (Figure 5.2).  Holland (2004) substantiates the outcrop locations but 
differs on the Lambrix chert.  He identifies the outcrops in southwest Michigan as Deer Lick 
Creek chert and identifies Lambrix chert as a glacial till chert found in Oceana County, Michigan 
Soil Depths Soil Texture Soil Structure 
Surface-2 cm Very fine sandy loam Structureless single grain sized fine to very fine 
 2-10 cm Coarse sand grading into sand 
10-35+ cm Sand Granular structure, moderately graded, sized 
from medium to very fine 35-100 + cm Sand grading into very fine sand 
Glacial till 
Very fine sand and coarse 
gravelly grading to extremely 
stony 
Structure ranges from subangular blocky to 
granular sized from extremely coarse to fine. 
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(Holland 2004:182).  Purple chert is another readily identified glacial till chert found in Allegan, 
Calhoun, Cass, Kalamazoo, and Oceana counties and appears to have been specifically used by 
Archaic and Middle Woodland peoples (Holland 2004:183).  Unfortunately for the researcher, 
glacial till cherts can consist of the same chert materials as the outcrop sources albeit with more 
severe weathering (chemical and mechanical) that can change both the color and texture of the 
chert making in the field identifications that much more difficult (Luedtke 1992).  
High quality exotic quarry cherts found in Michigan consist of Upper Mercer chert and 
Flint Ridge chert from southern Ohio; Indiana hornstone, otherwise known as Wyandotte Chert, 
from southern Indiana; Kettle Point chert from Ontario; and Onondaga chert from New York 
(Luedtke 1976; Holland 2004; Howey 2012).  The only Michigan chert that appears to have been 
heavily exploited by groups located outside of Michigan is Bayport chert (Holland 2004).  In 
comparison to Upper Mercer chert, Norwood and Bayport cherts are relatively porous and coarse 
grained (Luedtke 1992) which may partially explain the apparent deficiency in chert exportation 
from Michigan. 
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Figure 5.2 Michigan chert quarry outcrop sources. 
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A chert material source search was conducted in four areas identified as having potential 
for recovery of raw chert materials of sufficient size for testing and reduction activities within or 
adjacent to the boundary of Suicide Bend 6.  Chert Source Area 1, located on the southeast 
corner of the site along the slope break, was tested first.  Chert Source Area 2 consists of the 
terrace slope adjacent south of the site.  Chert Source Area 3 is situated at the slope base of the 
next terrace to the north.  Chert Source Area 4 consists of the present river channel.  Chert 
Source Areas 1, 2, and 3 test locations were GPS’d in order to identify and differentiate our test 
locations from existing cultural material deposits. 
At Chert Source Area 1, a minimum of 50 cobbles and small boulders were pried out of 
the erosional cut along the top edge of the slope break.  Cobbles and boulders were “tested” with 
strikes from a rock hammer, trying to break off segments for analysis.  Test cobbles consisted of 
one moderately weathered Glacial Bayport Chert cobble, five micritic limestone cobbles and 
boulders, with the rest of the test material being granite and gabbro.  Testing occurred within ½ 
meter of slope break with all test materials disposed over the edge of the slope break.  A very 
small cobble of black colored chert of probable glacial origin was also located but not tested.  
There was no evidence that the black chert cobble had been tested in the past. 
Five cobbles and small boulders were surface collected from along the slope base and 
slope face at Chert Source Area 2.  Tested materials consisted of one granite cobble, three gabbro 
cobbles, and two micritic limestone cobbles.  Materials were tested in a single location 
approximately one meter north of base of slope.  All tested materials and fragments were left in 
place.   
Chert Source Area 3 was tested using a 3-inch diameter soil auger on terrace 
approximately 1 meter north of slope base.  The core sample consisted of coarse sand, sand, and 
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gravel of a dark red color.  One small cobble was recovered from the surface and hammer tested.  
Testing indicated that the specimen was granite.  The tested materials were left in place.   
Chert Source Area 4 was observed from top of river bank looking into water.  Gravels, 
cobbles and small boulders were observed in submerged gravel bars that extend across the river.  
No material was collected or tested at this location due to steep bank drop off, vegetation, and 
water depths. 
All of the above mentioned materials can be acquired locally except for the quartzite and 
possibly the black chert (USGS Geologist Kevin Kincare, Ph.D., personal communication 2017).  
According to USGS Geologist Kevin Kincare (personal communication 2017) it would be almost 
impossible to identify a specific Michigan sourced raw material chert from the Manistee River 
corridor and its tributaries as a trade item or track its movement because the chert materials 
contained in the river corridor were glacially deposited during the Late Wisconsin glaciation by 
the Saginaw, Lake Michigan, and Port Huron lobes.  Luedtke (1992) indicates that interlobate 
areas like the Manistee River corridor usually contain large amounts of glacially transported 
materials.   
Lithic Material Weathering.  The debitage assemblage appears to consist mostly of 
materials that have undergone various types and amounts of weathering.  I classified the amount 
of weathering on each chert flake as slight, moderate, or strong following the weathering class 
identified in the Field Book for Describing and Sampling Soils Version 3.0.  Weathering can 
consist of both mechanical weathering and chemical weathering.  Mechanical weathering 
consists of physical alterations to the materials, in this case the chert artifacts, caused by 
trampling, wind and sand blasting, ultraviolet light, glacial movement, rootlets, and solifluction 
(Luedtke 1992).  Chemical weathering involves oxidation, reduction, solution, precipitation, and 
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hydration that cause changes to the minerals (Luedtke 1992:98).  Chemical weathering is 
affected by soil characteristics and is especially noticeable on cherts from the white patina 
weathering rind that is produced when silica is removed from the chert surface when it is buried 
in alkaline soils (Luedtke 1992:99).  Weathering rinds result from irreversible chemical and 
mechanical changes in the chert; starting at the surface and working its way throughout the chert 
body given enough time or extreme environmental conditions (Luedtke 1992:98).  These 
weathering changes result in visible characteristics such as color change and surface porosity that 
result in coarser and duller surface textures (Luedtke 1992).  Weathering rind and perhaps highly 
weathered interior surfaces do not contain desirable knapping properties (Luedtke 1992:98).   
Following Luedtke’s (1992) weathering descriptors and chemical weathering effects, I 
defined slight weathering as weathering of the rind only with interior surface material being of a 
fine texture.  Moderate weathering is identified as weathering throughout with interior surface 
material being of a fine to coarse texture.  Strong weathering consists of weathering throughout 
with the interior surface material being of a coarse texture.  Glacial till cherts have historically 
been inferred or described as poorer quality cherts in Michigan archaeological literature (Luedtke 
1976; Howey 2012).  The quality of chert material in this instance is based on the amount of 
weathering present and is probably highly subjective; with slight weathering (resembles quarried 
chert) being considered as very good to good quality, moderate weathering ranging between 
good to fair quality, and strong weathering equating to poorer quality. 
5.2 Analysis/Analytical Techniques 
Post processing of recovered archaeological materials consisted of identifying, sorting 
and documenting material counts from each level of each unit.  Recovered materials included 
lithic debitage, pottery, charcoal, and non-debitage lithic materials.  All debitage materials and 
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pottery were measured for length, width, and thickness.  All recovered materials were weighed 
with each piece of lithic debitage and pottery weighed individually while fire-cracked rock 
(FCR), charcoal, and floatation recovery were weighed in bulk.  Artifact descriptions were also 
double checked to ensure they were properly identified.  A significant portion of naturally 
broken (glacial or riverine) cobbles initially collected and identified as FCR was removed from 
the collection at this time, as there was no carbon scoring, heat induced color changes, or pot-
lidding present on the cobble fragments. 
Ceramics Analysis.  Seventeen different Late Woodland ceramic types (wares) have 
been identified in Michigan (Table 5.4) utilizing two basic body shapes; spherical and hemi-
spherical (Brashler 1984).  According to Brashler (1984) the hemi-spherical body is typical of 
early Late Woodland forms in the Transition Zone and Canadian Biotic Zone while the spherical 
body is typical of the pottery found in the Carolinian Biotic Zone.  Both styles have cordmarks 
covering the exterior and may have relatively simple decorative motifs present (Brashler 1984).  
The later Late Woodland pottery body style is spherical for all parts of Michigan with typically 
smoothed exteriors, a possible influence of Mississippian ceramic styles (Brashler 1984).  By 
950 RCYBP pottery rims throughout Michigan become modified by collaring; techniques where 
the rim may be folded or rolled over or an extra strip of clay can be applied a few centimeters 
below the vessel’s lip (Brashler 1984).  Additional rim modifications known as castellations 
appear at the same time and become popular between 850 RCYBP and 750 RCYBP (Brashler 
1984).  Brashler (1984) identifies nine typical Late Woodland period motifs (Figure 5.3) found in 
Michigan that were created by using cord, cordwrapped stick, drag and jab, plain or carved tool 
impressions.  
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Table 5.4 Late Woodland ceramics of Michigan. 
Western Lower 
Peninsula Wares 
Eastern Lower 
Peninsula Wares 
Straits of Mackinac 
Wares 
Upper Peninsula 
Wares 
Bowermen Saginaw Thin Pine River Heins Creek 
Skegemog Wayne  Mackinac Madison 
Traverse Riviere Bois Blanc  
Spring Creek  Juntunen 
Allegan  
Hacklander 
Moccasin Bluff 
Berrian 
 
 
Area of Michigan 
early Late Woodland 
motif 
middle Late Woodland 
motif 
late Late Woodland 
motif 
North and South 
   
North 
 
   
South 
 
   
Source: Prehistoric Pottery In Michigan, Brashler (1984) 
Figure 5.3 Late Woodland pottery motifs. 
 
 
Geomorphological Analysis.  There are a number of sources that provide information 
that can be graded from generic to in-depth about the physiographic structure of the Tunk Hole 
terrace system on the Manistee River.  This information can be obtained from sources that 
include USGS topographic maps, Google Earth maps and aerial photographs, the 1922 Soil 
Survey of Manistee County, Michigan, USDA Forest Service landform type associations, and 
previous archaeological surveys.  The topographic maps and aerial photographs show existing 
landscapes and provide clues to their formation, while the 1922 soil survey and landform type 
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associations provide a macro level relationship between soils and vegetation.  The USDA 
Natural Resource Conservation Service Web Soil Survey provides more detailed soil type 
distribution and includes information such as the presence or absence of soil components like 
carbonate.  However, it appears that no specific soils or other geological survey has been 
conducted specifically on the Tunk Hole terraces, making the soils data and geomorphological 
structure implied. 
With help from the HMNF Soils Scientist Trevor Hobbs, I took an overhead topographic 
view of the Manistee River corridor at Tunk Hole and converted it into a profile view.  Next, we 
added the Web Soil Survey soil profiles and the landform type associations, generating a detailed 
bisection of the Manistee River corridor at Tunk Hole that allowed us to analyze possible 
formational processes.  We identified two probable terrace formation scenarios:  
1) The overall landform was glacially developed, followed by a period of sediment 
deposition (eolian, lacustrine, glacial) with terrace formation developed by  continuous 
fluvial downcutting and channel migration; 
2) The overall landform was glacially developed, followed by periodic episodes of alluvial 
sediment deposition and downcutting to develop the terraces.  
In both scenarios, additional sedimentation occurs through eolian and/or colluvial deposition on 
the upper terraces while the lowest terrace is affected by alluvial processes as well.  Our model 
indicated that Tunk Hole terrace development follows the first terrace formation scenario.   
The soils analysis was conducted by HMNF Soil Scientists Trevor Hobbs and Forest 
Williams.  They recorded the number of soil strata and corresponding horizons, thickness of each 
horizon, and soil color.   
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Lithic Analysis.  All lithic materials were weighed, during original sorting, and initially 
measured for length, width, and thickness using clast measurements (e.g., materials treated as 
broken rocks on the landscape).  Initial measurements were obtained using a centimeter scale 
ruler and 1.0 gram increment electronic scale.  Lithic tool and debitage maximum length, 
maximum width, and maximum thickness measurements were redone utilizing oriented 
measurements (e.g., measurement from platform to distal end) with a millimeter scale electronic 
caliper and reweighed using a 0.1 gram increment electronic scale.  Lithic debitage was 
examined for use and edge wear using a 10x hand lens and a low power stereomicroscope.  
Recovered lithic material types were identified and sorted into three different types of chert, 
quartz, and quartzite.  Lithic debitage was further sorted by flake condition (whole, broken, 
shatter, eraillure) and distal termination; flake category (primary, secondary, tertiary) based on 
presence and percentage of cortex; technological manufacture (core preparation and testing, 
biface production, retouching); and inspected for use and edge ware. 
Six different lithic typological analyses were employed for this project.  The first analysis 
consisted of a debitage condition and termination characterization that included a spatial 
distribution across the site.  The next analysis consisted of the triple cortex typology, followed by 
a technological typology.  The fourth analysis consists of a free standing typology based on flake 
shape.  The fifth employed is a weight increment analysis of the technological strategy and raw 
material types.  Heat treatment and spatial distribution comprise the final analysis type utilized. 
The debitage condition and termination analysis identifies whether or not the debitage is 
complete or broken and how each flake terminates (Andrefsky 2005; Odell 2003; Whittaker 
1994).  There are four types of terminations; feathered, stepped and/or hinged, overshot or 
plunging, and axial (Andrefsky 2005; Odell 2003; Whittaker 1994).  Feathered terminations are 
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smooth and gradually shear off (Andrefsky 2005; Odell 2003; Whittaker 1994).  Stepped 
terminations break during removal creating an approximate 90˚ angle to the ventral surface 
(Andrefsky 2005; Odell 2003; Whittaker 1994).  Hinged terminations are broken off with the 
distal end being rounded or sloped (Andrefsky 2005).  Overshot or plunging terminations curve 
away from the face being worked and terminate on the opposite side (Andrefsky 2005; Odell 
2003; Whittaker 1994).  Odell (2003) recognizes an additional termination that indicates bipolar 
reduction labeled axial termination. 
The importance and value of this type of typology is that it reveals information about the 
type of force used to remove the debitage (Andrefsky 2005; Odell 2003).  It is also required for 
determining if a flake is complete or broken and is used to categorize those fragments as distal, 
medial, and proximal (Andrefsky 2005; Odell 2003).  An additional flake characteristic 
determined through this typology is the striking platform, which is only found on the proximal 
fragments (Andrefsky 2005; Odell 2003).  Medial fragments contain no proximal end and finish 
in a stepped distal termination, while distal fragments lack a striking platform and have either a 
feathered, hinged, or plunging termination (Andrefsky 2005; Odell 2003).   
The triple cortex typology characterizes primary, secondary, and tertiary flakes using the 
amount of cortical material found on the flake (Andrefsky 2005).  There are several problems 
using this approach, specifically a lack of an available replicable procedure and unstandardized 
proportions of cortex used to define each of the three types (Andrefsky 2005).  This type of 
analysis is important because it can track trends in data (Andrefsky 2005).  However, this 
information can be misleading if it is used to represent stages of reduction when those flakes 
with more dorsal cortex are considered an earlier reduction stage than those with less cortex 
(Andrefsky 2005). 
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The technological typology separates debitage into various groups based on 
characteristics of stone tool manufacturing techniques (Andrefsky 2005).  The main issues with 
this approach consist of using different attributes to identify types and a lack of consistent 
definitions (Andrefsky 2005).  The most typical manufacturing techniques consist of core 
reduction, flake tool production, and bifacial tool production (Andrefsky 2005).  This typology is 
very valuable for making behavioral interpretations (Andrefsky 2005). 
The weight increment analysis consists of data gathered from weighing each piece of 
debitage with the assemblage then being sorted into groups by size based on an arbitrary weight 
interval (Andrefsky 2005).  The results can be tabulated and displayed as a cumulative frequency 
curve in order to produce an image of the debitage population (Andrefsky 2005).  The value of 
this analysis technique is that debitage can be stratified into various groups before the weight 
increment analysis, allowing for a specific group characteristic to be displayed (Andrefsky 
2005).   
Free standing typology uses debitage classification schemes in conjunction with analysis 
to examine other debitage characteristics in order to interpret technological characteristics of an 
assemblage (Andrefsky 2005).  The free standing typology used for this study is based on a ratio 
of maximum flake length and thickness sorted by weight (Andrefsky 2005).  This type of 
analysis is valuable because all of the debitage can be examined as a population that can then be 
compared with other populations (Andrefsky 2005).  The debitage population trends that result 
from this type of analysis indicate a lot about the technology type used (Andrefsky 2005). 
The heat treatment and spatial distribution typology uses aspects of the debitage 
condition and termination analysis and free standing typology to identify discernable patterns in 
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heat treatments and the spatial distribution of those materials across the site.  Heat treatment was 
visually identified by the change in chert color and texture (Luedtke 1992).    
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Chapter 6: Results 
The organization of Chapter 6 matches that of Chapter 5 for continuity.  The results of 
the various analyses used for this research varied across the spectrum from highly informative 
and useful to not very helpful.  Some of the following analyses produced unexpected results that 
opened up new avenues for interpreting the site function and settlement and subsistence 
strategies at Suicide Bend 6.  Three specific issues affected the sampling strategy.  During 
excavation of Test Unit 2, a potential rock alignment feature was encountered in Level 3 at 22 
cm depth.  In order to determine whether or not the rock alignment consisted of a feature we had 
to open up Test Units 3, 5, and 6 “chasing” the alignment.  Test Units 5 and 6 ended up 
providing good data; however, Test Unit 3 was placed in a location that contributed very little 
data.  The rock alignment was determined to have been created from natural deposition and was 
not a structural feature.  Time constraints played a significant role in determining what could be 
accomplished and/or how much could be accomplished.  Impacts from the inability to fully 
shovel test the site consist of a continued lack of data that establishes the site’s horizontal extent, 
as well as missing any additional artifact concentration areas or other potential features like 
hearths etc. that could provide additional information on site function and/or cultural affiliation.  
Funding for analysis was sufficient to obtain a bare minimal of information; but more 
corroborative information could have been obtained, especially from testing more optically 
stimulated luminescence samples, had more funding been available.   
Optically Stimulated Luminescence Samples.  The optically stimulated luminescence 
(OSL) test findings provided unexpected results.  The return date for the sample obtained from 
Unit Geo1 (see Figure 6.1) at 155-160 cm depth registered at 41,500 ± 2,100 ka (Kettler 2017); 
placing the sample material into the Port Talbert Interstadial, which lasted until 38,000 BP in 
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Michigan (Rieck et al. 1991).  This date signifies that this portion of the Manistee River corridor 
was glacially formed sometime during the Early Wisconsin glaciation.  The date is congruous 
with Rieck et al.’s (1991) boreal fenland peat on the nearby Pine River and may represent a 
tighter time-line for when that fenland was covered by sand.  If Rieck et al.’s (1991) boreal 
fenland interpretation is incorrect; then the return date indicates when the sample material was 
last exposed to sunlight before being deposited by glacial advancement from the Straits of 
Mackinac (USGS Geologist Kevin Kincare, Ph.D., personal communication 2017). 
The next two OSL date results were obtained from Test Unit 1SW (see Figure 6.2).  The 
sample from Level 9 (80-85 cm) produced a date of 12,060 ± 460 ka (Kettler 2017), dovetailing 
well with the Two Creeks Interstadial (12,500–11,800 BP) where the Lower Peninsula remained 
ice-free (Bergis and Eschman 1981).  Based on Bergis and Eschman’s (1981) and Dreimanis and 
Goldsthwait’s (1973) Late Wisconsin glaciation interpretations, the Lower Peninsula at 
Wellston, Michigan remains ice free to the modern period.  Although this date does not provide a 
useful date for the occupation of Suicide Bend 6, it does indicate that a majority of the current 
Canadian-Carolinian Biotic Transition Zone along and south of the Manistee River could have 
supported a Paleoindian presence.   
The sample garnered from Level 2 (10-15 cm) provided a date of 3720 ± 190 ka (Kettler 
2017).  According to Kapp (1999), climatic conditions at this time reached their warmest and 
driest extent in northern and central Michigan which led to the establishment of prairie-oak 
savannas on interior uplands.  Again, this date does not help secure the timeline for Late 
Woodland occupation at 20MT158. 
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Figure 6.1 Unit Geo 1 OSL date stratigraphy.        Figure 6.2 Unit 1SW OSL date stratigraphy.           
 
Radiocarbon Test Sample.  A radiocarbon test sample of partially charred branch 
charcoal was obtained from the center of an ash lens identified in the southeast quadrant of the 
northwest quadrant of Unit 1 at a depth of 10-20 cm below surface.  Paleo Research Institute 
conducted sample identification and Accelerator Mass Spectrometry (AMS) radiocarbon dating 
on the sample.  The sample was identified as Pinus strobus (eastern white pine) that exhibited 
charring on the outer portion of the branch and was very vitrified (Kováčik 2017:5).  The AMS 
radiocarbon age determination generated a date of 198 ± 22 (PRI-5669; wood charcoal; δ13C = -
26.0‰) which calibrates at the two-sigma level (2σ) to cal A.D. 1650-1690 (p = .23), cal A.D. 
1730-1810 (p = .51), and cal A.D. 1930-1950 (p = .20) (Kováčik 2017:5).  The two-sigma 
calibrated age range with the highest probability is cal A.D. 1730-1810 (Kováčik 2017).  The age 
determination of this radiocarbon sample falls outside of the Late Woodland, and most likely 
represents a campsite or natural fire that occurred during the Historic period (Kováčik 2017).        
155-160 cm: 41,500 ± 2100 ka 
80-85 cm: 12,060 ± 460 ka 
10-15 cm: 3720 ± 190 ka 
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Flotation Column Samples.  Flotation column samples for floral and faunal data 
recovery results were disappointing.  The majority of flotation samples consisted of heavy 
fraction with small amounts of wood charcoal.  A total of 23 artifacts were recovered from four 
test excavation unit heavy fraction flotation samples (see Table 6.1).  The light fraction contained 
wood charcoal, manganese crystals, and unburned cone fragments and acorn (Kathryn Egan-
Bruhy, Ph.D., Commonwealth Heritage Group, personal communication 2017).  Light fraction 
materials were collected between the surface and Level 5 (40-50 cm below surface), with the 
largest concentrations collected between Levels 2 and 3 (10-30 cm below surface).   
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Table 6.1 Flotation sample heavy fraction artifact recovery. 
Test 
excavation 
unit 
Catalog 
number 
Recovery 
level 
Artifact 
type Artifact description 
1 NE NE Flot-1 3 Flake Glacial Bayport chert (GBP), strongly weathered; whole, tertiary flake; core preparation/test production technique 
1 NE NE Flot-2 3 Flake GBP, strongly weathered; whole, tertiary flake; biface/uniface production technique   
1 NW NW Flot-1 2 Flake GBP, moderately weathered; whole, tertiary flake; core preparation/test production technique   
1 NW NW Flot-2 2 Flake GBP, slightly weathered; medial, tertiary flake; core preparation/test production technique   
1 NW NW Flot-3 2 Flake GBP, strongly weathered; medial, tertiary flake; core preparation/test production technique   
1 NW NW Flot-4 2 Flake GBP, strongly weathered; whole, secondary flake; core preparation/test production technique   
1 NW NW Flot-5 2 Flake GBP, slightly weathered; distal, tertiary flake; biface/uniface production technique   
1 NW NW Flot-6 4 Flake Black chert (BC), slightly weathered; whole, secondary flake; biface/uniface production technique 
1 SW SW Flot-1 1 Flake GBP, slightly weathered; proximal, secondary flake; core preparation/test production technique   
1 SW SW Flot-2 1 Flake GBP, slightly weathered; whole, tertiary flake; biface/uniface production technique   
2 Flot-1 1 Flake GBP, moderately weathered; distal, secondary flake; core preparation/test production technique   
2  Flot-2 1 Flake GBP, moderately weathered; medial tertiary flake; core preparation/test production technique   
2  Flot-3 1 Flake GBP, strongly weathered; whole, secondary flake; core preparation/test production technique   
2 Flot-4 2 Flake GBP, strongly weathered; whole, tertiary flake; core preparation/test production technique   
2 Flot-5 2 Flake GBP, strongly weathered; whole, secondary flake; biface/uniface production technique   
2  Flot-6 2 Pottery Late Woodland, sand temper, faint cord-marking 
5 Flot-1 2 Biface GBP, moderately weathered 
6 Flot-1 1 Flake GBP, moderately weathered; whole, secondary flake; core preparation/test production technique   
6 Flot-2 1 Flake GBP, moderately weathered; whole, secondary flake; core preparation/test production technique   
6 Flot-3 1 Flake GBP, strongly weathered; whole, tertiary flake; biface/uniface production technique   
6 Flot-4 1 Flake GBP, moderately weathered; whole, tertiary flake; biface/uniface production technique   
6 Flot-5 1 Flake GBP, strongly weathered; whole, tertiary flake; biface/uniface production technique   
6 Flot-6 4 Flake GBP, strongly weathered; whole, tertiary flake; core preparation/test production technique   
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Geomorphological analysis.  The geomorphological analysis provided a significant 
amount of information about the Tunk Hole terrace system.  Soil profiling showed the make-up 
and average depth of each soil horizon, while test excavation unit wall profiles and screened 
materials provided clues to terrace development, level of soil disturbance and sources of 
disturbance. 
Field observations noted that there was a quantity of small limestone cobbles and the 
presence of carbonate formed into cobble-sized nodules.  The presence of a fine clay intermixed 
with the sand was noted in Level 7 (60-70 cm depth below surface) of Test Unit 1 SE.  The 
presence of large cobbles and small boulders in unit floors and gravel plains embedded in sand 
features (Figure 6.3 and 6.4) was also noted.  At first we thought that this discovery changed our 
hypothesis of the terrace formation from continuous down-cut episodes to multiple cut and fill 
episodes because the turbulence of the soil stratification resembled multiple fluvial intrusions. 
Test excavation unit wall profiles indicate that the soils along the north wall of Unit 1 and 
Unit 7 were churned by tree throws.  All of the other test excavation units appear to have 
minimal disturbance caused by small (5 mm diameter or less) root penetration.  Test Units 1, 2 
and 7 have indicators that a wildfire burnt over the site sometime in the past.  Test Units 2 and 7 
have segments of vertical, charred roots in wall profiles and Test Unit 1 has a 40 cm x 30 cm x 
12 cm deep ash lens in the northwest quadrant.  This ash lens was originally believed a possible 
hearth feature (Figure 6.5) but is now considered as natural feature produced by a forest fire 198 
± 22 RCYBP (Kováčik 2017). 
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Figure 6.3 Test Unit 1 north wall profile sketch. 
 
 
 
Figure 6.4 Test Unit 1 north wall profile photograph. 
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Figure 6.5 Potential hearth feature and radiocarbon sample collection spot (Unit 1NW, southeast 
quadrant, 8-20 cm depth). 
 
Results of the soil analysis auger testing indicated that auger unit Tunk Hole 1 and Tunk 
Hole 2 consist of six strata and corresponding soil horizons, while Tunk Hole 4 has five strata-
soil horizons and Tunk Hole 3 and Tunk Hole 5 both have four strata-soil horizons.  Table 6.2 
reflects this information.  This information was then entered into a Soil Profile Creator program 
in order to illustrate the complete terrace soil profile to 101.6 cm deep (Figure 6.6).  The soils 
within the site boundary consist of four horizons (A, E, B, and C) above the glacial till.  The A 
horizon extends down from the surface to an average depth of 4 cm.  The E horizon averages 
between 4 and 7 cm, while the B horizon averages between 7 and 18 cm.  The C horizon average 
starting depth is 18 cm and extends down to the glacial till.  Soil development consists mostly of 
sands with the texture from surface to glacial till grading from sand to very fine sand, which has 
a consistency similar to powder.  The glacial till has a gravelly and coarse sand texture.  This soil 
geomorphological analysis combined with source information provided in Chapter 5, has helped 
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Table 6.2 Auger test soil identification results. 
Auger Test Unit Strata Horizon 
Depth Range 
(inches) 
Thickness 
(inches) Color 
Tunk Hole 1 1 
2 
3 
4 
5 
6 
Oi 
A 
E 
Bs1 
Bs2 
C 
-1-0 
0-4 
4-8 
8-20 
20-29 
29-40 
1 
4 
4 
12 
9 
11 
10yr2/1 
10yr3/1 
10yr5/2 
10yr4/6 
10yr5/8 
10yr6/3 
Tunk Hole 2 1 
2 
3 
4 
5 
6 
Oi 
A 
E 
Bs 
C1 
2C2 
-0.5-0 
0-2 
2-5 
5-18 
18-35 
35-40 
0.5 
2 
3 
13 
17 
5 
10yr2/1 
10yr3/1 
10yr5/2 
10yr5/8 
10yr6/4 
7.5yr4/6 
Tunk Hole 3 1 
2 
3 
4 
A 
E 
B 
C 
0-4 
4-7 
7-18 
18-40 
4 
3 
11 
22 
10yr2/3 
10yr4/3 
10yr5/3 
10yr6/3 
Tunk Hole 4 1 
2 
3 
4 
5 
Oi 
A 
E 
Bs  
C 
0-1 
1-2 
2-8 
8-27 
27-40 
1 
2 
5 
19 
13 
10yr2/1 
10yr3/1 
10yr5/2 
10yr5/8 
10yr6/3 
Tunk Hole 5 1 
2 
3 
4 
Oi 
A 
Bs 
C 
-1-0 
0-8 
8-16 
16-40 
1 
8 
8 
24 
10yr2/1 
10yr3/1 
10yr5/8 
10yr6/3 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.6 Tunk Hole strath-terrace soil profile. 
Tunk Hole 3 
Tunk Hole 2 Tunk Hole 1 Tunk Hole 4 Tunk Hole 5 
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to define the structural development of the Tunk Hole terraces.  The physiographic location of 
the Tunk Hole-Tippy region of the Manistee River corridor is the Interior Plains, Western Lake 
section.  This location is geomorphically described as a terrace landform in a river valley 
landscape in a glacial environment.  The landform type association is classified as Newaygo 
Outwash Plain and Ice Contact (Dunham et al. 2013; Wherting and Bergquist 1922).   
Soil development is identified as Plainfield Sand (Dunham et al. 2013; Wherting and 
Bergquist 1922).  The terrace type is defined as a strath-terrace (USGS Geologist Kevin Kincare, 
Ph.D., personal communication 2017).  Strath-terraces consist of elongated planation surfaces 
formed by fluvial alternations between total flood plain occupation generally associated with 
valley widening and vertical incision with floodplain abandonment (Hancock and Anderson 
2002; Bull 1979).  In addition to being a strath-terrace, the Tunk Hole terraces are unpaired.  
Unpaired terraces lack matching treads on the opposite side of the valley (Waters 1992). 
Recovered non-artifact materials from both surface and test excavation units consist of 
gravels, cobbles and boulders of granite, gabbro, limestone, siliceous rocks, manganese crystals 
and calcium carbonate nodules.  Primary indicators of soil acidity, based on the non-artifact 
materials listed above, are decomposing granite, manganese and calcium carbonate (Ball 1999).  
According to Ball (1999) there are three basic conditions for acidic soil development: wet 
climates; soils developed from weathered granites; and organic matter decay.  All three 
conditions are found within this region of the Manistee River valley.  Indicators for higher 
acidity within the soil include the presence of aluminum and manganese (Ball 1999).  Although 
no aluminum was identified at Suicide Bend 6, manganese crystals were recovered in all 
processed test excavation unit flotation samples.  Ball (1999) identifies manganese as a high soil 
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acidity indicator and notes that at toxic levels it will interfere with normal growth processes of 
aerial plant parts.   
Naturally occurring calcium carbonate nodules were also identified in all of the test 
excavation units.  Their presence was noted for each test unit, but not the depth level or soil 
horizon.  Pedogenic carbonate development, according to Schoeneberger et al. (2012:2-29), is 
reliant on the time required for carbonate stage development based on soil texture and porosity 
control.  Fine-grained soils have greater surface area and total porosity than coarse-textured soils 
and require larger carbonate quantities to fill voids and form equivalent carbonate states 
(Schoeneberger et al. 2012).  According to Waters (1992) and Schoeneberger et al. (2012), 
calcium carbonate occurs in B-horizons.  Schoeneberger et al. (2012) have also charted various 
stages of pedogenic carbonate development, for which the Tunk Hole terraces fit into Stage II or 
Fine Earth Matrix.  In Stage II, “carbonate occurs as common or many, fine to very coarse 
nodules, concentrations, masses and/or discontinuous coatings in B-horizon” (Schoeneberger et 
al. 2012:2-30). 
The reason that the presence of calcium carbonate is important is that calcium carbonate 
reacts with and neutralizes the acidity producing carbon dioxide and water (Ball 1999).  The ratio 
of calcium carbonate present throughout the soil matrix can indicate whether or not the soil will 
better preserve organic materials.  Since it takes longer to develop carbonates in fine-grained 
soils, it stands to reason that preservation of organic materials within the soil would be less 
likely, especially when soils contain high acidic indicator minerals such as manganese 
(Schoeneberger et al. 2012; Ball 1999).  The lack of variety of organic materials contained 
within the soil matrix indicates that this is the case for Suicide Bend 6; however, the lack of 
organic materials such as bone may also be attributed to the observed function of the site. 
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Chert Sourcing.  Results of the chert source area search were disappointing but also 
informative.  At Chert Source Area 1, a minimum of 50 cobbles and small boulders were pried 
out of the erosional cut along the top edge of the slope break.  Cobbles and boulders were 
“tested” with strikes from a rock hammer, trying to break off segments for analysis.  All of the 
tested cobbles had a rough weathered surface or “rind” (Whittaker 1994) that camouflaged the 
rock material type.  Test cobbles consisted of one moderately weathered Glacial Bayport Chert 
cobble, five micritic limestone cobbles and boulders, with the rest of the test material being 
granite and gabbro.  Testing occurred within one half meter of slope break.  Granite and gabbro 
materials produced impact spalls where a small amount of rock fragments approximately 5 
millimeters or smaller shattered into the tester or over the edge of the slope break.  Scars 
resembled impact scars when cobbles and boulders naturally impact each other.  The micritic 
limestone tested cobbles produced similar impact spalls with one of the cobbles having 
approximately a quarter of the cobble fracture off.  The Glacial Bayport Chert cobble split in half 
with the first test strike.  Both the fractured micritic limestone and Glacial Bayport Chert cobbles 
were photographed and the chert cobble segments were collected.  A very small cobble of black 
colored chert was also located but not tested.  There was no evidence of anthropomorphic 
modification to the black chert cobble.  
Five cobbles and small boulders were surface collected from along the slope base, the 
slope face, and a small, modern boulder lined campfire ring at Chert Source Area 2.  As with 
Chert Source Area 1, the test materials contained a rind that made identification of the initial 
rock material type difficult.  Tested materials consisted of one granite cobble, three gabbro 
cobbles, and two micritic limestone cobbles.  Materials were tested in a single location 
approximately one meter north of base of slope.  Hammer testing produced the same impact 
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scars and shatter as the granite and gabbro cobbles at Chert Source Area 1.  No materials were 
collected from this location, and all tested materials were left in place.   
Chert Source Area 3 was tested using a 3-inch diameter soil auger on the terrace 
approximately one meter north of the slope base.  The core sample consisted of coarse sand, 
sand, and gravel of a dark red color.  One small cobble was recovered from the surface and 
hammer tested.  The impact on the rind produced 5 millimeter or smaller shatter particles and 
indicated that the specimen was granite.  No test material was collected from this location.     
Chert Source Area 4 was observed from the top of the river bank looking into the water.  
Gravels, cobbles and small boulders were observed in submerged gravel bars that extend across 
the river.  These gravel bars may contain knappable raw material types that could have washed 
down from upstream.  These gravel bars would also have been more accessible since stream flow 
rates would have been slower prior to A.D. 1918 and the construction of Tippy Dam.  No 
material was collected or tested at this location due to steep bank drop off, vegetation, and water 
depths. 
Ceramic Analysis.  A total of 33 pottery sherds were recovered from Level 1 (7.5-10 cm 
in southwest corner) and Level 2 (10-20 cm in south half) of Test Unit 2.  Five sherds were 
discovered in Level 1 and 27 sherds were unearthed in Level 2 during excavation.  An additional 
sherd was recovered from the Level 2 column float sample.  The sizes of the sherds are roughly 
quarter sized and smaller (see Table 6.3).  The sherds are friable and smaller fragments may have 
broken off larger sherds during collection and processing.  Initial analysis of pottery recovered 
from Test Unit 2 was based on thickness of each piece.   
All pieces were initially identified as being Late Woodland, matching the results of the 
pottery recovered during the 2013 Phase I testing (Dunham et al. 2013).  The temper consists of 
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sand and its structure ranges from very fine to fine (≤ 2 mm).  There is exterior cord-marking on 
four of the five sherds recovered from Level 1 and there is faint exterior cord-marking on two 
sherds from Level 2.  No design motifs were identified. 
The pottery was all recovered from Test Unit 2, which has been identified as intensive 
work area Locus A (see Lithic Analysis page 100, this chapter).  As previously stated, the sherds 
are quarter sized or smaller and very friable.  Based on their appearance and recovery location 
they appear to be from the same pot; but none of the sherds fit together, possibly due to their 
friable nature.  There are no characteristic rim or body sherds to give an idea of the shape or size 
of the pot(s).  If the site was being used to make and fire pottery, I would expect there to be more 
sherds present and evidence of hearths or kilns used to fire the pottery.  Neither feature type was 
observed at the site. 
Since the site is not a pottery manufacturing location, the presence of the pottery at this 
locus is potentially attributable to being a vessel used to carry water either as a canteen for 
drinking or as a cooking pot for soup, stew or broth.  The location could also be a coincidental 
“pot drop”.  No cooking residues were observed on the sherds by the author; however, I have no 
experience with identifying or collecting potential residues.  A re-examination of the sherds for 
potential residues is feasible.  If residues were discovered and sent to a laboratory for analysis, 
additional information could be obtained to help identify subsistence resources used.  That 
information could then possibly be used to provide information on the seasonality of site 
occupation. 
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Table 6.3 Pottery recovered from Suicide Bend 6. 
Test 
Unit 
Unit 
Level 
Depth 
(cm) 
Total 
Per 
Level 
Length 
(mm) 
Width 
(mm) 
Thick
ness 
(mm) 
Weight 
(grams) Temper Remarks 
2 1 7.5-10  5 
31.7 
31.3 
29.3 
21.2 
17.5 
24.3 
29.7 
21.9 
18.8 
12.8 
5.0 
5.7 
6.3 
4.4 
6.3 
4.8 
6.0 
3.5 
2.0 
1.4 
Sand 
Sand 
Sand 
Sand 
Sand 
Cord-marking 
Cord-marking 
Faint cord-marking 
Cord-marking 
 
2 2 10-20 28 
33.3 
29.3 
30.5 
24.7 
24.2 
27.7 
21.7 
23.6 
23.5 
19.2 
15.1 
20.5 
16.1 
17.8 
17.2 
18.6 
13.2 
16.3 
18.1 
9.9 
15.7 
13.8 
7.0 
10.4 
6.4 
5.1 
4.7 
10.0 
25.5 
28.0 
21.0 
22.2 
16.6 
17.8 
19.9 
17.1 
12.9 
15.2 
10.8 
9.8 
14.4 
14.6 
9.7 
11.8 
14.8 
10.2 
8.3 
6.9 
8.0 
6.6 
6.6 
6.0 
5.9 
5.8 
4.0 
4.3 
6.5 
7.2 
6.8 
6.7 
6.6 
4.8 
6.2 
6.2 
7.7 
5.0 
8.3 
6.5 
7.2 
5.1 
5.8 
4.4 
5.0 
4.5 
3.5 
6.6 
5.7 
3.3 
3.2 
4.3 
4.7 
5.8 
3.7 
2.7 
5.6 
6.3 
4.3 
4.4 
3.2 
1.8 
2.8 
2.3 
2.3 
1.6 
1.2 
0.8 
1.8 
1.2 
1.0 
0.8 
0.6 
0.5 
0.5 
0.5 
0.5 
0.3 
0.1 
0.2 
0.1 
0.1 
0.1 
0.1 
Sand 
Sand 
Sand 
Sand 
Sand  
Sand 
Sand 
Sand 
Sand  
Sand 
Sand 
Sand 
Sand  
Sand 
Sand 
Sand 
Sand  
Sand 
Sand 
Sand 
Sand  
Sand 
Sand 
Sand 
Sand 
Sand 
Sand 
Sand 
 
Faint cord-marking 
 
 
 
Faint cord-marking 
 
 
 
 
 
 
 
Possible rimsherd 
fragment 
 
 
Possible rimsherd 
fragment 
 
 
 
 
 
 
 
 
 
Total   33  61.68  
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Michigan Archaeology Day in Lansing on October 1, 2016 provided an excellent 
opportunity to have experts in pre-European settlement ceramics of Michigan identify and assess 
the recovered sherds.  Dr. Janet Brashler of Grand Valley State University and Dr. Michael 
Hambacher formerly of Commonwealth Cultural Resources Group (CCRG) both assessed the 
presented sherds and re-affirmed that they are Late Woodland based on sherd thickness.  
According to both Dr. Brashler and Dr. Hambacher (personal communications 2016), “because 
no rim sherds or decorative motifs were recovered, no further identification was possible”.  In 
other words, without rim shreds or decorative motifs it would be almost impossible to further 
classify the pottery as Spring Creek Ware, Bowerman Ware, Skegemog Ware, Traverse Ware or 
something else.  The sherds did hold clues on how they were constructed.  Dr. Brashler (personal 
communications 2016) identified the style of construction as “slab shaped with anvil and paddle 
vs. coiled” and noted that the “temper is rather large in comparison to sherd thickness”. 
Lithic Analysis.  Results of the various lithic analyses provided information on tool and 
debitage material types, technological production techniques, activity concentration area 
distribution and overall site function.  A total of 430 pieces of debitage were recovered from 
Suicide Bend 6.  The debitage condition and termination analysis confirmed that the lithic 
material types recovered consisted of one unworked pebble of quartzite, one quartz flake, one 
glacial red jasper flake, six black chert flakes, and 422 flakes of glacial Bayport chert.  The 
analysis identified a single Stage 4 preform biface recovered from Test Unit 2 and a single stage 
1 biface blank was recovered from both Test Unit 2 and Test Unit 5.  Four flake tools were also 
identified; one each from Test Units 1, 2, 5 and Test Unit Geo 1.  One eraillure flake was 
identified from Test Unit 5.  Table 6.4 illustrates the initial debitage condition and termination 
results.  No cores were recovered. 
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Table 6.4 Synopsis of initial lithic analysis results. 
 
Test Unit 
Total 
Per 
Unit 
Primary 
(Cortex>
50% ) 
Secondary 
(Cortex< 
50% ) 
Tertiary 
(Cortex=
0% ) 
Core 
Prep/ 
Testing 
Biface 
Prep 
Retouch 
Flake 
Eraillure 
Flake 
 
Shatter 
Flake 
Tool 
 
Biface 
Geo 1 9 1 8 0 9 0 0 0 0 1 0 
1 NE 5 0 3 2 3 1 1 0 0 1 0 
1 NW 17 3 7 7 10 6 1 0 0 0 0 
1 SE 44 1 32 11 25 19 0 0 0 1 0 
1 SW 115 8 68 38 80 30 3 0 1 0 0 
2 108 13 44 49 60 44 0 0 2 2 
1 
(Stage 4 
Preform) 
3 11 1 7 3 8 3 0 0 0 0 0 
5 38 2 24 12 31 6 0 1 0 1 
1 
(Stage 1 
Blank) 
6 76 5 34 37 36 37 1 0 0 0 0 
7 7 1 5 1 3 4 0 0 0 0 0 
Total  and 
Percentage 430 
35 
8% 
232 
54% 
160 
37% 
265 
61% 
150 
35% 
6 
1.4% 
1 
0.2% 
3 
0.7% 
6 
1.4% 
2 
0.5% 
 
 
A majority of the chert material exhibited chemical and mechanical weathering.  Based 
on the criteria outlined in Chapter 5, a total of 236 flakes or 56% of the glacial Bayport chert 
rated as strongly weathered-poor quality.  An additional 166 or 39% of the glacial Bayport chert 
flakes rated as moderately weathered-fair quality.  Only 20 of the glacial Bayport chert flakes or 
5% rated as slightly weathered-good quality.  The majority (83%) of black chert, which 
resembles Upper Mercer Chert, rated as slightly weathered-good quality with the remainder 
(17%) rating as moderately weathered-fair quality.  The single flake of glacial red jasper rated as 
slightly weathered-good quality.   
Additionally, analysis revealed that although the majority of siliceous materials can be 
locally obtained, there is no large volume of unworked material within or immediately adjacent 
to Suicide Bend 6.  Because of this, the most likely scenario consists of the siliceous materials 
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being either sought out or casually encountered outside of the Tunk Hole terrace system and 
specifically brought to Suicide Bend 6 to be worked. 
Continuing with the debitage condition and termination analysis, two categories were 
developed based on whether the debitage was complete (whole) or broken (fragmented) and 
includes the termination type (feathered, hinged, or stepped) for both categories (Andrefsky 
2005; Odell 2003; Whittaker 1994).  The broken category was divided into an additional eight 
subcategories based on the portion of debitage fragment recovered (Andrefsky 2005; Odell 
2003).  Three debitage type categories were established based on the amount of cortex (primary 
> 50%, secondary < 50%, tertiary 0%) identified on the debitage, following the tripe cortex 
typology (Andrefsky 2005; Odell 2003; Whittaker 1994).  Two debitage type categories were 
established based on the type of technological manufacture (core preparation and testing, biface 
production) observed (Andrefsky 2005).  A final analysis category identifies debitage type by 
weight (Andrefsky 2005). 
Graphing out the condition of the debitage in relationship to the test excavation unit it 
was recovered from provides both a spatial distribution of complete (whole) flakes vs. 
fragmented (broken) flakes and accounting of types of damage present (see Table 6.5 and Figure 
6.7).  Across the site based on test excavation unit placement, the most productive locations 
consist of Unit 1SW (115 flakes or 27%), Unit 2 (108 flakes or 25%), and Unit 6 (76 flakes or 
18%) followed by Unit 1SE (44 flakes or 10.5%), Unit 5 (38 flakes or 8.5%), Unit 1NW (17 
flakes or 4%), and Unit 3 (11 flakes or 2.5%) with Unit Geo 1, Unit 1NE and Unit 7 each having 
nine or less flakes (2% or less).  The most complete flakes were recovered from Unit 2 (62 flakes 
or 26%), Unit 6 and Unit 1 SW (47 flakes each or 20% each), Unit 5 (24 flakes or 10%) and then 
Unit 1SE (23 flakes or 10%).  All of the other units had seven or less (3% or less) complete 
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flakes.  The most fragmented flakes were recovered from Unit 1SW (67 flakes or 35%), then 
Unit 2 (44 flakes or 23%), Unit 6 (29 flakes or 15%), Unit 1SE (21 flakes or 11%), Unit 5 (14 
flakes or 7%) and Unit 1NW (10 flakes or 5%).  The remaining units had four or less (2% or 
less) fragmented flakes.  Based on these counts, the area encompassed by Units 2, 5, and 6 
represent an intensive work area labeled Locus A.  Unit 1SW represents the epicenter of a 
second intensive work area labeled Locus B. 
Locus A had a total of 222 or 52% of the flakes and all 33 or 100% of the pottery sherds 
recovered, while Unit 1 maintained a total of 181or 42% of the flakes.  Debitage dispersal across 
the rest of the site is fairly consistent.  The loci both focused on each of the two technological 
production techniques, although, Locus A also appears to have been using a limited amount of 
heat treatment.   
 
 
Figure 6.7 Map displaying intensive work loci. 
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Across the site, the most common flake damage consists of broken flakes represented by 
proximal, medial and distal fragments followed by the loss of distal tips (i.e., termination).  
Proximal fragments can be created from either a stepped or hinged fracture during the striking 
process, intentionally created after initial flake removal, or through natural processes after 
discard (Andrefsky 2005).  As indicated in Chapter 5, proximal fragments contain the striking 
platform which can be used to identify type of hammer used, type of object being modified, the 
stage of tool production, and size of the flake (Andrefsky 2005).  A total of 68 flakes or 36% of 
the fragmented flake assemblage consist of proximal segments.  There is an equal number of 
stepped and hinge fractures with 34 flakes (18%) each.  Unit 1SW held the greatest number of 
proximal flakes with 35% (24) recovered while Unit 1SE, Unit 1 and Unit 6 have 16% (11) each.  
Unit 7 is the only unit without a proximal flake. 
 
Table 6.5 Debitage condition analysis. 
 
Test Unit 
Total 
# per 
Unit 
Complete 
Per Unit 
Broken 
Per 
Unit 
 
IMP 
 
IMDT 
 
MPXS 
 
MDS 
 
PROX 
 
PMP 
 
MEDIAL 
 
DISTAL 
Geo 1 9 6 3 0 0 0 1 0 1 0 0 
1 NE 5 5 0 0 0 0 0 0 0 0 0 
1 NW 17 7 10 0 3 0 0 0 0 3 4 
1 SE 44 23 21 1 2 0 7 4 2 2 3 
1 SW 115 47 67 5 9 2 7 17 1 9 17 
2 108 62 44 2 8 0 4 7 0 9 14 
3 11 7 4 1 0 0 3 0 0 0 0 
5 38 24 14 0 1 1 5 2 0 2 3 
6 76 47 29 2 4 1 7 4 0 3 8 
7 7 6 1 0 0 0 0 0 0 1 0 
Total and 
Percentage 430 
234 
55% 
193 
45% 
11 
5% 
27 
14% 
4 
2% 
34 
18% 
34 
18% 
4 
2% 
29 
15% 
49 
26% 
IMDT 
MPXS 
PROX 
Intact – Missing Distal Tip 
Missing Proximal Segment 
Proximal Segment 
IMP 
MDS 
PMP 
Intact - Missing Platform 
Missing Distal Segment 
Proximal – Missing Platform 
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Figure 6.8 Debitage condition analyses from Table 6.5. 
 
Medial segments can be produced in the same manner as proximal segments with the 
intentional breakage performed for composite material tools and hafting (Andrefsky 2005).  A 
total of 29 flakes or 15% of the fragmented flake assemblage consists of medial segments.  Unit 
1SW and Unit 2 each contained 9 (31%) medial segments, Unit 1NW and Unit 6 contained 3 
(10%) each while Unit Geo 1, Unit 1NE and Unit 3 were void of medial flake segments. 
Distal segments can be created by shatter during production, intentionally created after 
initial flake removal, or through natural processes after discard (Andrefsky 2005).  At first 
glance, there appears to be a disproportional amount of distal segments present with 49 or 26% 
of the fragmented flake assemblage.  However, when the number of distal segments is matched 
with the proximal segments the amount becomes proportional.   
The loss of the termination tips could reasonably be explained since distal tips are 
typically very thin and could be broken off by hinge fracturing, when the flake initially contacts 
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the ground during the manufacturing process or through natural processes after discard 
(Whittaker 1994).  A relatively large number of flakes, 27 or 14% of the fragmented flake 
assemblage, were identified as intact-missing distal tip.  Unit 1SW and Unit 2 have the most of 
this flake category with 9 (33%) flakes and 8 (29.5%) flakes respectively.   
The last significant category consists of missing platforms.  There are two subcategories 
created; intact-missing platform and proximal-missing platform.  There are two explanations for 
why a platform is missing in this assemblage.  First, during the manufacture process the platform 
was obliterated when it was struck.  Second, the platform is present but was not recognized as a 
platform by the author.  There are 11 flakes or 5% of the fragmented flake assemblage identified 
as intact-missing platform while another 4 flakes or 2% of the fragmented flake assemblage were 
identified as proximal-missing platform.   
Debitage was also analyzed based on the amount of cortex identified on each flake (see 
Table 6.4) and shown spatially across the site (see Figure 6.9).  Three categories are used; 
primary flakes, secondary flakes and tertiary flakes.  Primary flakes are those determined to have 
greater than 50% cortex present.  Secondary flakes are determined to have less than 50% but 
greater than 0% cortex present.  Tertiary flakes are those determined to have 0% cortex present.  
Based on this debitage type classification, secondary flakes are the majority debitage type 
dispersed across the site at 54% with a total of 232 flakes.  The next most abundant debitage type 
dispersed across the site consists of tertiary flakes at 37% with a total of 160 flakes.  Primary 
flakes are the least abundant debitage type, making up only 8% of the debitage present on the site 
with a total of 35 flakes.   
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Figure 6.9 Debitage type site distribution based on cortex percentage from Table 6.4. 
 
 
 
The dearth of primary flakes is not surprising when one references our chert source 
search of the Tunk Hole terrace system.  We were able to locate only one glacial Bayport chert 
cobble and one black chert cobble within or immediately adjacent to Suicide Bend 6.  Granted 
our sample area was small, but we were seeking a possible quarry source that is not present on 
the Tunk Hole terraces.  This suggests that a majority of the glacial chert present on the site was 
collected and initially tested elsewhere (possibly in the local vicinity) and then brought to this 
location.  It also suggests that there must be enough locally accessible glacial chert present to 
sporadically test, collect, transport and process. 
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The next lithic analysis consists of a weight increment analysis of each identified 
debitage material type.  Four different debitage material types were identified; quartz, glacial red 
jasper, black chert, and glacial Bayport chert.  The number of detached pieces of each debitage 
material type were counted and weighed.  Fifteen group sizes were created using 1 gram 
increments and cumulative frequencies were generated for each group size.  Figure 6.10 
illustrates the material type counts and weight groupings for all debitage, while Figure 6.11 
presents the cumulative frequencies for all debitage.  There is no surprise that glacial Bayport 
chert dominates the graphs, since it makes up 98% of the recovered material types.  The large 
cluster of flakes identified as less than 0.1 gram and 0.1-1 gram in Figure 6.10 indicate that 
smaller flakes are being produced.  Smaller-thinner flake sizes are typically associated with 
pressure flaking where retouch or finishing are being accomplished (Andrefsky 2004; Odell 
2003; Whittaker 1994).  The types of lithic activities that rely on this technique include flake tool 
retouching and biface reduction and retouching (Andrefsky 2004; Odell 2003; Whittaker 1994).  
This weight increment analysis interpretation supports the findings of the freestanding typology 
analysis presented on pages 106-110. 
Two types of stone tool manufacturing techniques identified as core manufacture 
(preparation/testing) and biface/uniface manufacture were observed in the assemblage and 
subjected to the technological typology.  Technological organization was analyzed through 
individual flake inspection with multidirectional core preparation/testing assigned to flakes 
having flat platforms, thick to thin profiles, short profiles, and variable direction dorsal surface 
scar patterning.  Flakes identified as having petaloid outlines, and a dorsal surface with 
longitudinal flake scars and faceted/complex platforms were assigned to biface/uniface tool or 
preform production.  All debitage was analyzed and assigned to one of the two production 
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Figure 6.10 Total debitage source frequency based on weight (grams). 
 
 
Figure 6.11 Total debitage cumulative frequency based on weight. 
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techniques except for three pieces having no manufacturing characteristics which were identified 
as shatter.  The two technological production techniques were then divided into complete 
(whole) flakes and fragmented (broken) flakes.  A total of 139 or 59% complete flakes were 
identified as core preparation/testing and 95 or 41% complete flakes were identified as 
biface/uniface production. 
Next, a free standing typological analysis was applied to the complete flakes that 
generated ten general shapes based on a maximum length to maximum thickness ratio that is 
stratified by weight groups (Andrefsky 2005).  The length to thickness ratio is divided into two 
groups, those with a length to thickness ratio less than five (ratio < 5) and a ratio greater than or 
equal to five (ratio ≥ 5).  Ratios < 5 represent thick flakes, while ratios ≥ 5 represent thin flakes.  
There are five arbitrarily defined weight groups: less than one-tenth grams (w < 0.1); one-tenth 
to one gram (w = 0.1-1); one and one-tenth to five grams (w = 1.1-5); five and one-tenth to 
twenty grams (w = 5.1-20); and over twenty grams (w > 20).  Examples for the intervals were 
grouped less than 5 grams (g); 5-20 grams and over 20 grams; however, the extensive number of 
flakes less than 0.1 gram and 0.1-1 gram suggested reducing the intervals in order to more easily 
identify the smaller shapes.  Hence, I developed three intervals between less than 0.1 grams and 
5 grams and then used the examples for intervals greater than five.  Each ratio group is paired 
with the weight groups, providing the relative flake size frequencies of complete flake core 
production/testing and biface/uniface tool production (see Table 6.6 and Figure 6.12). 
There are two prevalent ratio-weight categories for both technological production 
strategies, ratio < 5 with a weight of 0.1-1 grams and ratio ≥ 5 with a weight of 0.1-1 grams.  
There are a total of 56 core preparation/testing flakes in this category, making up 40.3% of all 
complete core preparation/testing flakes.  Biface/uniface production flakes total 43 flakes in this 
108 
 
 
category, consisting of 45.3% of all complete biface/uniface production flakes.  Based on this 
debitage analysis, the majority of complete flakes are identified as being thin and weighing one 
gram or less.  The relative frequency of complete flake biface/uniface production debitage 
reflects the expected pattern of smaller and thinner flake sizes.  No debitage weighed more than 
13.5 grams, and only five flakes (four core production and one biface/uniface production) were 
recovered weighing 5 to 13.5 grams.  In addition, the greater portion of debitage recovered 
consisted of secondary flakes followed by tertiary flakes.  
 
Table 6.6 Relative frequencies of complete (whole) flake types for core preparation/testing 
and biface/uniface production based on maximum length and thickness ratio and sorted by 
weight. 
                                            Core Preparation/Testing   Biface/Uniface Production 
Debitage Type                   count           %                 count                    % 
Ratio < 5,  
Weight < 0.1 grams 
1 0.7 5 5.3 
Ratio < 5,  
Weight 0.1-1 grams 
41 29.5 13 13.7 
Ratio < 5,  
Weight 1.1-5 grams 
23 16.5 3 3.1 
Ratio < 5,  
Weight 5.1-20 grams 
4 2.9 0 0 
Ratio < 5,  
Weight > 20 grams 0 0 0 0 
Ratio ≥ 5,  
Weight < 0.1 grams 
6 4.3 30 31.6 
Ratio ≥ 5, 
Weight 0.1-1 grams 56 40.3 43 45.3 
Ratio ≥ 5,  
Weight 1.1-5 grams 
8 5.8 0 0 
Ratio ≥ 5,  
Weight 5.1-20 grams 
0 0 1 1 
Ratio ≥ 5,  
Weight > 20 grams 0 0 0 0 
Total                                                139                                     95 
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Figure 6.12 Technology production type and size distribution from Table 6.6. 
 
Based on the smaller flake size of the ratio < 5, w = 0.1-1 g, there appears to be different 
stages of core production occurring.  The debitage in this class size was probably manufactured 
by a percussion flaking technique that typically produces larger flakes (Andrefsky 2005).  In fact, 
the next two larger flake sizes (ratio < 5, w = 1.1-5 g and ratio < 5, w = 5.1-20 g) imply that a 
small amount of larger flakes were probably being removed in order to either test the nodule or 
remove observed flaws.  The frequency of flakes suggests that the core(s) were not expedient use 
but were being planned out and shaped.  If this is correct, then the ratio < 5, w = 0.1-1 g suggests 
that these flakes were removed during the manufacture of formalized cores.  Formalized cores 
can undergo several preparation stages prior to usable piece removal (Andrefsky 2005).  
Formalized cores also tend to be multidirectional (Andrefsky 2005).   
The ratio < 5, w = 0.1-1 g flake size represent thicker flakes and suggests an earlier 
production stage than the thinner ratio ≥ 5, w = 0.1-1 g  flake size (Andrefsky 2005).  Unlike the 
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core production strategy, the ratio < 5, w = 0.1-1 g biface/uniface production strategy generally 
lacks the larger sized flakes.  However, there are smaller flakes present (ratio < 5, w < 0.1 g) that 
are almost completely absent in the core production strategy.  Percussion flaking was the 
probably production strategy as well, although an argument could be made that these flakes were 
produced by either a soft-hammer or pressure-flaking percussion technique.  Either of these two 
techniques in combination with small material sizes can give the flintknapper finer control of the 
reduction process than can typically be achieved with the hard-hammer technique (Andrefsky 
2005). 
The second size class identified in the frequency distribution graph is ratio ≥ 5 with a 
weight of 0.1-1 grams (ratio ≥ 5, w = 0.1-1 g).  The best interpretation for this size class peak in 
both production strategies is that they suggest different production stages.  For the biface/uniface 
production strategy, there is a progression of smaller size class (ratio ≥ 5, w < 0.1 g) flakes being 
removed, indicating that a middle and late stage of production (Stage 3, Stage 4, and possibly 
Stage 5) was being employed (Andrefsky 2005).  These flakes would most likely have been 
removed using a pressure flaking technique, since reduction accuracy would be more important 
at these stages than reduction amount (Andrefsky 2005; Whittaker 1994).   
The ratio ≥ 5, w = 0.1-1 g flake size suggests that formalized cores were being 
manufactured under the core production strategy.  Formalized cores go through several 
production stages, allow for the removal of predictably shaped and sized flakes, and provide a 
maximum cutting edge (Andrefsky 2005).  Formalized core technology is typically found in 
locations that have low amounts of high quality raw materials (Andrefsky 2005).  They can also 
be classified as a finished tool that was being thought out ahead of time in order to be used 
during transitioning to the next encampment or chert source location (Andrefsky 2005; Ingbar 
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1994).  The substantial frequency of ratio ≥ 5, w = 0.1-1 g flakes compared to the other ratio ≥ 5 
size categories, suggests that the core tools being produced were designed to be a specific size 
and weight of a predetermined stage of production.  This interpretation, as well as the lack of any 
cores being recovered from Suicide Bend 6, highly resembles the subsistence and settlement 
pattern identified for logistically mobile collectors (Andrefsky 2005; Ingbar 1994; Binford 
1980).  This would also identify Suicide Bend 6 as a logistics camp (Lovis et al. 2005) for core 
and biface/uniface production strategies.   
Heat Treatments.  Heat treatment was identified on 21 glacial Bayport chert flakes.  
This information was tabulated (see Table 6.7) using both debitage cortex and production 
technique flake types and graphed (see Figure 6.13) illustrating the spatial distribution.  Heat 
treatment is used to improve flaking properties and/or produce dramatic color changes by 
altering the mechanical fracture properties of the raw material (Luedtke 1994).  Temperatures 
vary in this process with fine grained cherts altering at lower temperatures than coarse grained 
cherts (Luedtke 1994).  Cores, flakes, and preforms could all be heat treated, however, the 
thicker the raw material being treated the slower the treatment went in order to avoid thermal 
shock (Luedtke 1994).  According to Luedtke (1994), large flakes and preforms were probably 
most commonly heat treated.   
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Table 6.7 Heat treated lithic materials counts and distributions. 
 
Test Unit 
Total 
Per 
Unit 
Primary 
(Cortex
>50% ) 
Secondary 
(Cortex<50
% ) 
Tertiary 
(Cortex=0
% ) 
Core 
Prep/ 
Testing 
Biface 
Prep 
Retouch 
Flake 
Eraillure 
Flake 
 
Shatter 
Flake 
Tool 
 
Biface 
Geo 1 0 0 0 0  0 0 0 0 0  0 0 
1 NE 0 0 0 0  0 0 0 0 0 0 0 
1 NW 0 0 0 0  0 0 0 0 0 0 0 
1 SE 0 0 0 0  0 0 0 0 0 0 0 
1 SW 1 0 1 0 1 0 0 0 0 0 0 
2 7 0 4 3 3 4 0 0 0 0 0 
3 2 0 1 1 2 0 0 0 0 0 0 
5 2 0 2 0 2 0 0 0 0 0 0 
6 8 1 5 2 6 2 0 0 0 0 0 
7 1 0 1 0 1 0 0 0 0 0 0 
Total  and 
Percentage 
21 
5% 
1 
4.7% 
14 
66.7% 
6 
28.6% 
15 
71.4
% 
6 
28.6
% 
0 0 0 0 0 
 
 
 
 
Figure 6.13 Heat treatment count and distribution. 
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Tabular results indicate that heat treatment was applied to materials that produced a 
majority of secondary flakes (14 or 66.7%) followed by tertiary flakes (6 or 28.6%) with a single 
primary flake showing evidence of treatment.  Tabular results also show that heat treatment was 
primarily used on materials used for core preparation/testing.  Another interpretation of the 
tabular results is that the cores were being prepared and then heat treated to improve 
flintknapping quality before producing tools.  The spatial distribution of heat treated debitage 
centers on Unit 2 and Unit 6 (Locus A) and can be associated with pottery sherds recovered from 
Unit 2. 
The site function, based on the supporting lithic analysis, consists of a seasonally 
occupied core preparation and biface/uniface production site.  There is no apparent functional 
transition through time.  The season or seasons of site occupation are more difficult to derive 
from lithic analysis alone.  The overall debitage frequency and dispersal patterns indicate that 
either a very large group visited the site once, or that the site was part of a small group’s seasonal 
round.  Previous Transition Zone archaeological investigations (Branstner 1989; Branstner and 
Branstner 1989; Branstner et al. 1995; Brashler et al. 2000) indicate that smaller groups were 
more likely to occupy interior locations.  I had hoped to elicit seasonal occupation data from the 
siliceous material types observed; however, with all the cherts being potentially local in origin 
this avenue of inquiry exhausted itself.  Poor organic preservation due to either high soil acidity 
and/or lack of presence of organic materials during site occupation further truncated the 
opportunities to identify the seasonal round. 
A total of seven lithic tools were recovered from Suicide Bend 6; three consist of bifaces 
and four consist of flake tools (Table 6.8).  None of the lithic tools was recovered below Level 2 
(10-20 cm).  All of the tools were produced from glacial Bayport chert.  Locus A (Test Units 2, 
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5, and 6) contained the majority of tools with four; three from Test Unit 2 and one from Test 
Unit 5.  Locus B (Test Unit 1) had two flake tools recovered, while one flake tool was recovered 
from Test Unit Geo 1.  The Stage 4 biface recovered from Unit 2 consists of the terminal 
segment.   Figures 6.14 through 6.20 illustrate each of the lithic tools recovered and described in 
Table 6.8. 
  
Table 6.8 Descriptive table of bifaces and flake tools. 
Unit Level Length (mm) Width (mm) Thickness (mm) Weight (g) Material  Tool Type 
Geo 1 4 39.4 18.3 8.9 5.3 GBP Flake tool 
1 NE 2 19.3 17.2 4.5 1.0 GBP Flake tool 
1 SE 2 22.2 22.2 3.4 1.4 GBP Flake tool 
2 1 24.2 20.5 6.7 2.5 GBP Flake tool 
2 1 18.2 13.7 2.9 0.6 GBP Biface blank 
2 1 24.0 31.0 12.6 7.8 GBP Biface base 
5 2 44.6 31.8 10.8 11.8 GBP Biface blank 
GBP = Glacial Bayport chert 
 
 
 
Figure 6.14 Front and back of biface terminal segment from Unit 2, Level 1. 
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Figure 6.15 Dorsal (left) and ventral (right) surfaces of bifacially modified flake from Unit 2, 
Level 1. 
 
 
Figure 6.16 Dorsal (left) and ventral (right) surfaces of biface blank from Unit 5, Level 2 
flotation sample. 
 
 
 
Figure 6.17 Ventral (right) and dorsal (left) surfaces of flake tool from Unit 2, Level 1. 
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Figure 6.18 Dorsal (left) and ventral (right) surfaces of edge damaged expedient flake tool 
from Unit Geo 1. 
 
 
 
Figure 6.19 Ventral (right) and dorsal (left) surfaces of retouched edge of flake from Unit 
1SE, Level 2. 
 
 
 
Figure 6.20 Dorsal (left) and ventral (right) surfaces of possible graver/burin from Unit 1NE, 
Level 2. 
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Chapter 7: Conclusions 
The purpose of this evaluation was to determine overall site integrity, determine site 
function, ascertain a specific cultural tradition or phase beyond Late Woodland, and make a 
National Register of Historic Places eligibility determination.  Eight specific research questions 
relating to integrity, horizontal and vertical extents, episodes of occupation, cultural affiliations, 
site function, soil chemistry and organic material preservation, and eligibility significance for 
NRHP were developed to fulfill the propose of this investigation.  Excavation was determined to 
be the best means to address the questions.  Results of these findings can then be used to address 
a particular regional issue.  In this instance, can the Suicide Bend 6 findings identify Late 
Woodland Transition Zone subsistence-settlement strategies? 
Horizontal and Vertical Extents.  The 2013 Phase 1 survey identifies the horizontal 
extent as 2400m2 (60 meters east/west x 40 meters north/south) and the vertical extent as 45cm 
below surface.  The current investigation has identified the horizontal extent as approximately 
4560m2 (60 meters east/west x 76 meters north/south) with a vertical extent of 40cm below 
surface.  Due to time constraints, extensive shovel testing to determine the full western and 
northern horizontal extents was not conducted.  The recovery of lithic materials from Unit Geo 1 
is the primary reason for the extension of the northern horizontal extent.   
Soil Chemistry and Preservation.  The geomorphological analysis identified four soil 
horizons (A, E, B, and C) above the glacial till at the site location.  Soil development consists 
mostly of structureless single-grain sands with textures grading from sand (0-40 cm below 
surface (bs)) to very fine sand (41-100+ cmbs) with a consistency similar to powder.  Pedogenic 
carbonate development occurs in B-horizons and is affected by soil structure and texture, with 
fine-grained soils taking longer to develop than thicker grained soils (Schoeneberger et al. 2012).  
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Naturally occurring calcium carbonate nodules were identified in all of the test excavation units 
as well as manganese crystals.  The ratio of calcium carbonate present throughout the soil matrix 
can indicate whether or not the soil will better preserve organic materials.  Since it takes longer 
to develop carbonates in fine-grained soils, it stands to reason that preservation of organic 
materials within the soil would be less likely, especially when soils contain high acidic indicator 
minerals such as manganese (Schoeneberger et al. 2012; Ball 1999).  Known soil development 
and pedogenic carbonate development in combination with the limited amount of variety poor 
organic materials recovered indicate that the soil matrix at Suicide Bend 6 does not reliably 
support organic material preservation.  There is a second probable explanation for poor organic 
material preservation at Suicide Bend 6.  Because the site consists of a special use lithic 
processing location, it is doubtful that significant amounts of organic materials such as bone or 
berry/fruit seeds would have been present (Kathryn Egan-Bruhy, Ph.D., Commonwealth 
Heritage Group, personal communication 2017).  This fits with Binford’s (1980) expected 
cultural material remains from a collector’s procurement location, in which we would expect to 
find a significant amount of lithic materials but very little to possibly no organic materials.     
Site Function.  The function of the Suicide Bend 6 has undergone several revisions as 
this investigation has progressed.  Initially, I thought that the site consisted of a collector’s 
location camp for the exploitation of riverine faunal resources, in other words a fishing camp.  
The reasoning for this is grounded in both the current and historic usage of the Tunk Hole-Tippy 
section of the Manistee River as a recreational fishing area.  The geography of the Manistee 
River contributes to this interpretation as Tippy Dam is situated on a natural fall line that restricts 
upstream fish movement and concentrates fish at that point in the river.  This possible 
interpretation of site function began shifting after the excavation showed that there were no fish 
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bones, scales or other parts that have potential for recovery.  The site also lacks any features that 
could be attributed to fish processing such as hearths for drying and/or smoking the fish.  The 
results of the OSL samples further contributed to discarding the site function as a fishing camp 
since the results suggested that the bottom of the river should have been significantly higher than 
today and that the natural fall line should not have been exposed.   
A different possible function was developed that considered the site as a possible portage 
route across the Manistee River.  The geomorphological findings on terrace development 
indicated that this was possible, as the river channel has steadily entrenched itself over the past 
1000 years.  This interpretation is still viable; however, excavation did not recovery hearths or 
other features that could support this interpretation.  Additional shovel testing would be 
advantageous for determining whether or not this could be a secondary function of the site.  
Analysis of the lithic materials and geomorphology provided the bulk of information 
needed to ascertain site function.  Debitage identification based on cortex percentage present 
indicates that the majority of lithic materials consisted of secondary flakes.  Only 8% (35 flakes) 
of the lithic materials were identified as primary flakes.  This suggests that a majority of the 
glacial chert present on the site was collected and initially tested elsewhere in the local vicinity 
and then brought to this location.   
Debitage material types were typed as glacial Bayport chert, black chert, glacial red 
jasper, and quartz.  Due to the fact that the Tunk Hole strath-terrace is located within a contact 
point of three separate Late Wisconsin ice lobes; Bayport chert, jasper from Presque Isle County, 
and Michigan basin siliceous materials can all be locally acquired.  Neither Manistee nor 
Wexford counties contain chert outcrops (Holland 2004) limiting local availability to glacially 
transported siliceous materials.  Investigation revealed that, although the majority of siliceous 
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materials can be locally obtained, there are no source concentration areas of unworked material 
within or immediately adjacent to Suicide Bend 6.  This indicates that there must be enough 
locally accessible glacial chert present to sporadically test, collect, and then transport to Suicide 
Bend 6 for processing.  The alternative implies that siliceous materials were being transported 
and cached on site.  This alternative is plausible as caching is known to occur in the Late 
Woodland context; however, the HMNF has no record of any cache pits located within one mile 
of Tunk Hole-Tippy South.   
Recovered debitage and tool fragments denote lithic reduction was the primary focus at 
Suicide Bend 6.  Lithic analysis of the debitage revealed that reduction consisted of two separate 
technology production techniques for the manufacture of cores and bifaces.  Biface production 
involves the manufacture of Stage 1 biface blanks as well as the reformatting of early stage 
bifaces (Stage 1 and 2) into later stage bifaces (Stage 2-4).  Two principal activity areas were 
identified (Loci A and B) where both technological production techniques were employed.  
Locus A also reflects employment of heat treatments on a limited amount of material.  The 
complete lack of cores and scant amount of biface segments recovered suggest that these tools 
were assembled at Suicide Bend 6 and utilized while transitioning to the next encampment or 
chert source location. 
Mobile tool kits comprised of unifacial and bifacial tool blanks and mobile cores are 
practical components of foraging population technological organizational strategies that allow 
foragers to more efficiently travel (Kuhn 1994; Ingbar 1994; Eren and Andrews 2013).  All 
mobile hunter-gatherers maintained a minimal transport tool kit while also relying on expedient 
tool manufacture and cached tools (Kuhn 1994).  Transportation of tool inventory was affected 
by the seasonal resource availability, the frequency and scale of residential mobility, and raw 
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material distribution (Kuhn 1994).  A mathematical model of forager transport efficiency 
developed by Steven Kuhn (1994; Eren and Andrews 2013) points out that several small tools or 
blanks are more efficient to carry than one large tool.  The forager transport efficiency model 
shows the most economical option consists of flakes and tools being 1.5-3 times minimum 
usable size (Kuhn 1994).  Cores would be most efficient if only a single item could be carried, 
however, several optimally sized retouch tools or blanks will always provide greater utility than 
the same sized core (Kuhn 1994).  Cores still represent on optimal tool kit item because of their 
unique functional properties that require a certain mass such as serving as hammers, anvils, 
pestles, cleavers or choppers (Kuhn 1994; Andrefsky 2005).  Suicide Bend 6 acted as a staging 
area where mobile tool kits were refurbished prior to undertaking the next seasonal journey 
segment.  These actions indicate that the occupants used logistically oriented technological 
organizational strategies during their seasonal migrations.   
Episodes of Occupation and Cultural Affiliations.  The overall debitage frequency and 
dispersal patterns indicate that either a very large group visited the site once, two or more distinct 
groups used the site in the same manor at different times of the year, or that the site was part of a 
small group’s seasonal round.  Previous Transition Zone archaeological investigations (Prahl 
1980; Branstner 1989; Branstner and Branstner 1989; Branstner et al. 1995; Brashler et al. 2000) 
indicate that smaller groups were more likely to occupy interior locations, and that scheduled 
buffering was also being practiced (Holman and Kingsley 1996; Branstner et al. 1995).  The 
most likely scenario, grounded on the observed lithic and ceramic patterns, is that Suicide Bend 
6 was part of a small group’s seasonal round and was occupied over a number of seasons.   
Recovered artifacts indicate that all occupations were culturally affiliated to the Late 
Woodland.  Beyond that, however, no artifacts were recovered that provided information on the 
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cultural traditions or cultural phases present in the Transition Zone during this period.  Not 
enough pottery sherds were recovered to reconstruct the vessel and the sherds lacked rim profiles 
and design motifs that could have helped identify the group’s cultural tradition or phase.  The 
site’s occupational season could not be fathomed either.  There is a high probability that there 
were little to no organic material remains associated with the people who used the site.  There is 
also evidence to suggest that organic preservation at Suicide Bend 6 may not be ideal, resulting 
in the destruction of any foodstuff indicators that may have been left behind.  Tracking seasonal 
movement by exotic lithic material types became impractical, since the recovered lithic materials 
could all be locally obtained.   
Based on the research findings from the last five years at Suicide Bend 6, it appears that 
the site fits into a transitory mobility subsistence pattern.  However, this may not be the case if 
we were able to conduct a more intensive shovel testing and excavation protocol.  In addition, 
there are at least four additional lithic scatter sites identified on the Tunk Hole terrace within 300 
meters of Suicide Bend 6 that may provide additional information on how this portion of the 
Manistee River was being utilized.  These other sites could possibly provide additional 
information that could show that the Tunk Hole terrace was being more intensively utilized and 
that something more substantial was going on at this location of the Manistee River. 
Regional Issues.  Results from studying terrace geomorphology and lithic analysis 
revealed that the occupants of Suicide Bend 6 were using logistical organizational strategies in 
planning their seasonal rotation patterns.  This information addresses my regional issue question 
of whether or not subsistence-settlement strategies can be identified.  The staged production of 
tools in a mobile tool kit has not been previously identified for the Late Woodland in the 
Canadian-Carolinian Biotic transition zone.  How this information may affect other Late 
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Woodland lithic scatter sites remains to be seen, yet it would seem that a more in-depth study of 
the debitage is in order.     
Integrity.  Is Suicide Bend 6 historically significant, and does this site retain its integrity 
as defined by NPS Bulletins 15 and 36?  Historic significance is the importance of a property to 
the history, architecture, archeology, engineering, or culture of a community on a local, state or 
national level (Little et al. 2000).  A property’s significance is established by historic context, 
which are “those patterns, themes, or trends by which a specific occurrence, property or site is 
understood and its historic meaning is made clear (Little et al. 2000).”   
The historic context of the Canadian-Carolinian Biotic Transition Zone and Manistee 
County, discussed in Chapter 4, provides a generalized context for Late Woodland sites located 
upstream away from lakeshores.  A thorough study of almost any Late Woodland site has the 
potential to expand our knowledge of Transition Zone subsistence and settlement strategies.  
Analysis of the lithic materials recovered from Suicide Bend 6 provides new information on 
lithic acquisition and tool use-planning subsistence strategies within a local context as described 
by Little et al. (2000:20).  Based on historic context and new information, Suicide Bend 6 has 
significance under Criteria D of the NRHP.   
 According to National Park Service (NPS) Bulletin 15 (1991:44), “integrity is the ability 
of a property to convey its significance, and within the concept of integrity, the National Register 
criteria recognizes seven aspects or qualities that, in various combinations, define integrity”.  The 
seven aspects of integrity are (NPS 1991:44; Little et al. 2000): 
Location – the place where historic property was constructed or historic event occurred 
Design – combination of elements that create the form, plan, space, structure and style 
Setting – physical environment of a historic property 
124 
 
 
Materials – physical elements that were combined or deposited during a particular period of 
time and in a particular pattern or configuration to form a historic property 
 
Workmanship – physical evidence of the crafts of a particular culture or people during any 
given period in history or prehistory 
 
Feeling – a property’s expression of the aesthetic or historic sense of a particular period of 
time 
 
Association – the direct link between important historic event or person and a historic 
property. 
 
The Phase II excavation confirmed the Phase I indications that Suicide Bend 6 maintains its 
integrity of location and association.  The integrity of location was verified by the depositional 
integrity of lithic and ceramic artifacts present, as well as the relatively undisturbed soil 
stratigraphy.  Association integrity was confirmed with the recovery of 33 additional Late 
Woodland pottery sherds.  Materials integrity was established with the recovery of 424 pieces of 
lithic debitage, 5 flake tools, 2 biface segments, and 33 pottery sherds.  Materials integrity was 
further bolstered by the identification of two separate flintknapping concentration loci.  There 
was no exceptional diagnostic artifact or structural remains recovered to determine integrity of 
workmanship.  There is also a lack of integrity of design, as no habitation or subsistence features 
were identified.  The integrity of setting is present, as the strath terrace landform has not 
drastically changed since the Late Woodland occupation.  The integrity of feeling is more 
difficult to ascertain since the vegetation has changed considerably as well as the purpose for the 
Late Woodland occupation; however, the overall landscape has remained basically stable and the 
descendants may still regard the landscape as possessing cultural significance.  In this instance, I 
believe that integrity of feeling is present particularly when you combine it with integrity of 
setting.  In all, Suicide Bend 6 sustains five aspects of integrity that convey its significance.   
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National Register of Historic Places Eligibility.  Suicide Bend 6 (20MT158) has been 
shown to be both significant under Criterion D and maintain five aspects of integrity that convey 
its significance, two critical qualities for determining National Register of Historic Places 
eligibility.  According to Anfinson (2011), in order for a site to be eligible to the National 
Register of Historic Places, a site must have: 
1) Diagnostic artifacts 
2) Features 
3) Intact cultural horizons. 
The Phase II evaluation conducted at Suicide Bend 6 in 2016 provided all three of those in the 
form of diagnostic pottery sherds, lithic reduction concentration loci, and intact cultural horizons.  
The pottery sherds provide a Late Woodland cultural affiliation and occupational period.  
However, rim sherds that are critical for identifying specific wares were not recovered.  The 
lithic reduction concentration loci provide identifiable activity zones as well as a spatial 
component.  No other features representing additional or alternative activities to lithic reduction 
were observed in the limited testing area, but may still be present.  Amazingly, the soil profiles 
on this portion of the terrace were relatively undisturbed.  This helped to keep the cultural 
horizons intact.  Lithic artifacts were evenly distributed across the extent of the site to a depth of 
40 cm.  An indicator that the soils were undisturbed and that cultural horizons remained intact 
was the recovery of fitted flakes (two or more flakes that fit together) as well as the recovery of 
an eraillure flake.   
More importantly, Suicide Bend 6 contributes to the understanding of Canadian-
Carolinian Biotic transition zone subsistence-settlement strategies.  Our understanding of these 
transition zone subsistence-settlement strategies is very limited, with not much progress made 
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towards clarifying these strategies (Brashler et al. 2000).  By identifying technological 
organizational strategies as part of the seasonal rotation planning process, we are now able to 
identify a specific manufacturing lithic site type and look for it on the archaeological landscape. 
By meeting Anfinson’s eligibility criteria, maintaining at least four aspects of integrity 
and being significant in accordance with NPS Bulletins 15 and 36, Suicide Bend 6 (20MT158) is 
recommended eligible under Criterion D to the National Register of Historic Places.   
Mitigation of Potential Adverse Effects.  Suicide Bend 6 is shown to be significant and 
eligible under Criterion D to the National Register of Historic Places.  As such, the originally 
proposed mitigation measures should still be used in order to protect the site from the potentially 
adverse effects caused by proposed vehicular traffic hauling materials across the site in order to 
reach the work area along the south bank of the Manistee River.  These mitigation measures 
consist of avoidance where possible and construction of a weight displacement barrier along the 
original two-track route that would prevent any potential features and artifacts from being 
impacted from project actions (USDA, FS 2014).  This weight displacement barrier needs to be 
constructed as it was originally designed by the Huron-Manistee National Forests engineering 
staff.  This original design was the only design submitted and approved for use by the Michigan 
State Historic Preservation Office (State Historic Preservation Office 2014).   
Future Research.  There are several opportunities for future research at Suicide Bend 6.  
There is still a crucial need to determine the horizontal extent for this site.  Question that are 
raised from not knowing the limits of the horizontal extent include: 
• Does the site boundary extend northwards and westwards into the established 
boundaries of one or several of the other known sites on the Tunk Hole Terrace? 
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• Are there additional artifact concentration areas and potential features located 
elsewhere within that horizontal extent? 
• Can diagnostic artifacts and other cultural materials be recovered that could either 
support the conclusions reached in this investigation or completely alter those 
conclusions? 
Seasonality and the function of staging are additional research options that need to be 
addressed.  One means of accomplishing this would be to re-examine the recovered pottery in 
order to identify potential residues.  If residues were discovered and sent to a laboratory for 
analysis, additional information could be obtained to help identify subsistence resources used.  
That information could then possibly be used to provide information on the seasonality of site 
occupation. 
The remaining optically stimulated luminescence samples collected for this investigation 
remain viable and should be submitted to the laboratory for processing.  The results of these 
samples would do two things:  
• If they produced similar results to the three processed samples they would verify the 
suitability of the sample material for this type of testing 
• They would provide a more detailed temporal-stratigraphic deposition record across a 
larger cross section of the site. 
Two of these options require little more than the funding to complete the laboratory analysis, 
while the third research option requires additional time and manpower to complete.  I 
recommend that all three research opportunities be considered by the Huron-Manistee National 
Forests.   
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: GEO 1
Catalog # Level
Length  
(mm)
Width  
(mm)
Thickness 
(mm)
Weight  
(gm)
Material & 
Weather
Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0063-1 1 28.5 28.2 8 4.9 GBP-MO Y 2 Whole F N Y
0063-2 1 25.1 24.6 6.4 2.1 GBP-MO y 2 PMP H N Y
0067-1 3 35.0 33.1 9.1 7.7 GBP-MO Y 1 Whole F N Y
0064-1 3 40.7 29.4 7.4 3.8 GBP-MO Y 2 MDS H N Y
0064-2 3 20.9 32.8 4.2 2.2 GBP-ST Y 2 Whole F N Y
0064-3 3 20.9 14.1 3.9 0.9 GBP-ST Y 2 MDS H N Y
0064-4 3 20.4 14.8 1.6 0.4 GBP-MO Y 2 Whole F N Y
0066-1 4 39.4 18.3 8.9 5.3
GBP-ST
Y 2 Whole F P Y Y 
Edge 
damaged, 
high 
magnificatio
n failed to id 
use-wear 
polish
0068-1 4 22.1 19.2 6.0 2.0 Quartz Y 2 Whole F N P
KEY IDENTIFIERS
Material Types: Three material types Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Black/Black & Cream Banded Chert (BC) ∙ Moderate (MO) - throughout, fine-grainy textured
∙ Quartz ∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: One possible flake tool idenfied (Scraper)
     Notes:  Chert materials are either moderately or strongly weathered
Appendix A 141
LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 NORTHEAST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0005-1 2 22.8 27.1 5.3 3.2 GBP-ST Y 2 Whole F N Y
0005-2 2 19.3 17.2 4.5 1.0 GBP-MO Y 2 Whole F Y Y
Potential 
Graver Tips
0005-3 2 14.0 19.8 1.6 0.4 GBP-MO Y 2 Whole F N Y 
Later 
stage
NE Flot-1 3 7.7 7.4 1.2 0.1 GBP-ST N 3 Whole F N Y
NE Flot-2 3 5.6 1.9 0.9 < 0.1 GBP-ST N 3 Whole F N Y
KEY IDENTIFIERS
Material Types: One material type Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: One possible flake tool idenfied (Graver/Burin)
     Notes:   Chert materials are either moderately or strongly weathered
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 NORTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0024-1 1 25.7 13.6 2.7 0.7 GBP-ST Y 2 IMDT H N Y
0026-1 2 31.0 30.7 6.7 4.9 GBP-ST Y 1 IMDT H N Y
0029-1 3 51.6 30.5 14.3 13.5 GBP-ST Y 1 Whole F N Y
Platform prep-
abraided 
surface
0029-2 3 27.7 26.9 4.7 1.7 GBP-ST Y 1 Distal F N Y
0029-3 3 25.1 19.0 2.0 0.7 GBP-MO Y 2 Whole F N Y
Hinge fracture 
and multiple 
flake scars on 
distal surface
0029-4 3 17.0 11.8 2.2 0.4 GBP-MO N 3 IMDT F N Y
0023-1 1-3 13.6 9.6 1.0 0.2 GBP-ST Y 2 Medial H N Y
0023-2 1-3 11.3 12.2 2.7 0.3 GBP-ST Y 2 Whole F N Y
0023-3 1-3 12.7 12.4 2.0 0.2 GBP-ST N 3 Whole F N Y
0023-4 1-3 5.4 7.4 0.8 < 0.1 GBP-ST Y 2 Distal F N Y
0023-5 1-3 4.5 7.0 1.1 < 0.1 GBP-ST N 3 Distal F N Y
NW Flot-1 2 11.5 6.4 2.0 0.1 GBP-MO N 3 Whole F N Y
Recovered 
from ash layer
NW Flot-2 2 6.3 3.7 0.2 < 0.1 GBP-SL N 3 Medial H N Y
Recovered 
from ash layer
NW Flot-3 2 6.0 3.3 0.5 < 0.1 GBP-ST N 3 Medial H N Y
Recovered 
from ash layer
NW Flot-4 2 10.4 15.9 3.4 0.3 GBP-ST Y 2 Whole F N Y
Recovered 
from ash layer
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 NORTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
NW Flot-5 2 3.0 2.2 1.0 < 0.1 GBP-SL N 3 Distal F N Y
Recovered 
from ash layer
NW Flot-6 4 19.3 20.6 8.2 2.4 BC-SL Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
KEY IDENTIFIERS
Material Types: Two material types Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Black/Black & Cream Banded Chert (BC) ∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: None identified
     Notes:  Two different Chert types worked/tested 
   Chert materials are either moderately or strongly weathered
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: CoIMPletely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHEAST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0008-1 1 24.8 22.1 3.4 1.2 GBP-ST N 3 IMP F N Y
Middle 
Stage
0008-2 1 21.9 18.6 6.8 1.5 GBP-ST Y 2 Whole F N Y
0008-3 1 23.7 16.7 1.9 0.7 GBP-ST Y 2 MDS H N Y
0008-4 1 16.2 17.7 2.0 0.5 GBP-ST Y 2 Distal F N Y
0008-5 1 19.1 16.1 2.9 0.6 GBP-ST Y 2 Whole F N Y
Faceted/co
mplex 
platform 
with 
longitudinal 
flake scars 
on dorsal 
surface
0008-6 1 19.7 17.9 3.2 0.7 GBP-MO Y 2 Whole F N Y
0008-7 1 16.8 12.2 2.4 0.4 GBP-ST N 3 IMP & IMDT H N Y
Longitudina
l scars on
dorsal
surface
0008-8 1 14.3 15.3 2.6 0.4 GBP-ST Y 2 Prox H N Y
0008-9 1 11.2 15.9 1.7 0.3 GBP-ST Y 2 PMP H N Y
0008-10 1 13.5 11.0 2.6 0.2 GBP-ST N 3 Whole F N Y
0008-11 1 11.3 8.7 1.1 0.1 GBP-MO N 3 MDS H N Y
Petaloid 
outline
0008-12 1 7.1 11.4 1.2 0.1 GBP-ST N 3 PMP H N Y
0008-13 1 8.1 7.2 1.4 0.1 GBP-ST Y 2 MDS H N Y
Petaloid 
outline
0008-14 1 20.2 13.7 2.6 0.5 GBP-ST Y 2 Whole F N Y
0008-15 1 12.9 11.9 2.6 0.3 GBP-ST N 3 Medial H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: CoIMPletely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHEAST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0008-16 1 13.3 6.9 2.4 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0008-17 1 11.6 11.5 2.0 0.2 GBP-SL N 3 Whole F N Y
0008-18 1 13.6 14.8 3.3 0.5 GBP-MO Y 2 Whole F N Y
0008-19 1 19.3 19.6 3.4 0.8 GBP-MO Y 2 Whole F N Y
0008-20 1 16.8 16.5 2.4 0.5 GBP-MO Y 2 Whole F N Y
0008-21 1 15.2 14.9 3.7 0.6 GBP-MO Y 2 Whole F N Y
0008-22 1 15.5 13.2 3.3 0.5 GBP-MO Y 2 Prox H N Y
0008-23 1 17.9 13.8 2.2 0.5 GBP-MO Y 2 MDS H N Y
0008-24 1 17.5 14.3 2.9 0.6 GBP-MO Y 2 MDS H N Y
0008-25 1 17.4 13.6 2.1 0.4 GBP-MO Y 1 MDS H N Y
0008-26 1 12.7 15.7 3.8 0.5 GBP-MO Y 2 Whole F N Y
0008-27 1 14.0 10.7 2.8 0.4 GBP-MO Y 2 Distal F N Y
0008-28 1 9.8 12.8 2.4 0.2 GBP-MO Y 2 Whole F N Y
0008-29 1 9.9 11.1 2.1 0.1 GBP-MO Y 2 Prox H N Y
0011-1 2 22.2 22.2 3.4 1.4 GBP-ST Y 2 Whole F Y Y
Possible 
scraper, 
ventral left 
side shows 
retouch
0011-2 2 23.9 19.1 4.6 2.0 GBP-ST Y 2 Whole F N Y
0011-3 2 13.5 11.2 1.4 0.2 GBP-ST Y 2 Whole F N Y
0011-4 2 15.1 11.2 1.2 0.2 GBP-MO N 3 MDS H N Y
0011-5 2 32.8 21.1 8.3 2.6 GBP-ST N 3 Whole F N Y Early Stage
0011-6 2 20.6 20.6 2.5 0.8 GBP-ST Y 2 Distal F N Y
0011-7 2 22.6 16.8 3.7 0.9 GBP-MO Y 2 MDT H N Y
0011-8 2 16.0 12.7 1.5 0.2 GBP-MO Y 2 MDT H N Y
0011-9 2 12.7 12.7 2.4 0.3 GBP-MO Y 2 Whole H N Y
0011-10 2 13.3 11.8 1.7 0.2 GBP-MO Y 2 Prox H N Y
0011-11 2 9.3 12.0 2.3 0.2 GBP-MO N 3 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: CoIMPletely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHEAST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0011-12 2 25.1 13.9 4.0 0.9 GBP-MO Y 2 Whole F N Y
0011-13 2 15.8 12.0 2.4 0.3 GBP-MO Y 2 Whole F N Y
0011-14 2 9.8 13.3 3.3 0.2 BC-MO Y 2 Whole F N Y
0012-1 3 11.5 14.0 2.2 0.2 GBP-ST Y 2 Whole F N Y
KEY IDENTIFIERS
Material Types: Two material types Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Black/Black & Cream Banded Chert (BC) ∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: One possible scraper (0011-1)
       Notes:  Chert materials are either moderately or strongly weathered
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0013-1 1 11.0 13.0 1.7 0.3 GBP-ST N 3 Distal F Y Y
Longitudinal 
scars on 
dorsal 
surface, 
fininshing 
flakes on 
right side, 
probable late 
stage thinning
0013-2 1 20.1 12.8 4.9 0.6 GBP-ST y 2 IMP F N Y
0013-3 1 18.5 8.9 2.3 0.2 GBP-ST Y 2 Whole F N Y
Petaliod 
outline
0013-4 1 34.6 31.8 6.0 4.3 GBP-ST Y 1 Whole F N Y
0013-5 1 26.4 35.9 8.2 5.0 GBP-MO Y 1 MDS H N Y
0013-6 1 28.4 25.0 4.1 1.8 GBP-ST N 3 IMDT H N Y
0013-7 1 21.2 12.8 2.8 0.4 GBP-ST Y 2 Whole F N Y
0013-8 1 15.9 14.6 3.0 0.4 GBP-ST Y 1 Whole F N Y
0013-9 1 17.0 10.7 3.3 0.4 GBP-ST Y 2 MDS H N Y
0013-10 1 11.9 13.0 3.0 0.3 GBP-ST Y 2 Distal F N Y
0013-11 1 10.6 12.9 2.3 0.2 GBP-ST Y 2 Prox H N Y
0013-12 1 13.3 9.5 1.5 0.1 GBP-ST Y 2 IMDT H N Y
Petaloid 
outline
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0013-13 1 9.5 11.4 1.9 0.1 GBP-ST Y 2 Whole F Y Y
Longitudinal 
scars on 
dorsal 
surface, 
fininshing 
flakes on 
right side, 
probable late 
stage thinning
0013-14 1 19.4 19.1 6.2 1.1 GBP-ST Y 2 Whole F N Y
0013-15 1 19.9 16.6 4.9 1.4 GBP-ST Y 2 Whole F N Y
0013-16 1 15.5 11.1 3.2 0.3 GBP-ST Y 2 Whole F N Y
Petaliod 
outline with 
longitudinal 
scars on 
dorsal surface
0013-17 1 7.4 14.1 2.4 0.2 GBP-ST N 3 Medial H N Y
0013-18 1 13.5 11.3 1.7 0.2 GBP-ST Y 1
IMP & 
IMDT
H N Y
0013-19 1 9.0 47.2 1.1 0.1 GBP-ST Y 2 MDS H N Y
Petaloid 
outline
0013-20 1 14.4 12.4 1.3 0.2 GBP-MO N 3 Prox H N Y
Longitudinal 
scars on 
dorsal surface
0013-21 1 17.6 11.9 1.5 0.3 GBP-SL Y 2 Distal H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0013-22 1 15.2 10.0 2.0 0.2 GBP-SL Y 2 Whole F N Y
0013-23 1 11.3 8.4 1.9 0.1 GBP-SL Y 2 Whole F N Y
0013-24 1 11.0 8.0 1.3 0.1 GBP-SL N 3 Whole F N Y
Petaloid 
outline
0013-25 1 12.6 6.7 1.5 < 0.1 GBP-SL N 3 IMDT H N Y
Longitudinal 
scars on 
dorsal surface
0013-26 1 9.7 8.5 1.3 < 0.1 GBP-SL N 3 Prox H N Y
0013-27 1 6.7 11.2 1.9 < 0.1 GBP-SL Y 2 Prox H N Y
0013-28 1 27.7 23.3 5.9 2.3 GBP-MO Y 2 Whole F N Y Heat treated
0013-29 1 14.5 19.3 3.5 0.8 GBP-MO Y 2 Whole F N Y
0013-30 1 18.7 15.6 1.2 0.3 GBP-MO N 3 IMP F N Y
0013-31 1 14.5 7.4 2.4 0.2 GBP-MO Y 2 Whole F N Y
0013-32 1 13.4 9.9 2.7 0.2 GBP-MO Y 2 Whole F N Y
0013-33 1 11.8 12.5 2.3 0.2 GBP-MO Y 2 IMDT H N Y
0013-34 1 9.6 12.3 1.3 0.1 GBP-MO Y 2 Distal F N Y
0013-35 1 10.2 7.2 1.5 0.1 GBP-MO Y 2 Whole F N Y
0018-1 2 39.0 33.8 4.3 5.7 GBP-MO Y 1 Whole F N Y
Cobble with 
ventral 
surface 
worked on 
left and right 
sides-possible 
biface 
manufacture
0018-2 2 15.5 16.4 2.9 0.7 GBP-ST Y 2 Prox H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0018-3 2 7.3 11.6 1.6 0.1 GBP-ST N 3 Prox H N Y
0018-4 2 10.1 8.6 3.1 0.2 GBP-ST Y 2 Prox H N Y
0018-5 2 7.2 9.8 1.2 0.1 GBP-ST Y 2 Prox H N Y
0018-6 2 9.9 5.0 0.8 < 0.1 GBP-ST N 3 Whole F N Y
0018-7 2 12.8 11.2 3.6 0.4 GBP-ST Y 2 Prox H N Y
0018-8 2 10.8 6.3 1.0 0.1 GBP-ST N 3 Prox H N Y
0018-9 2 10.6 7.6 1.9 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0018-10 2 12.0 7.6 1.2 0.1 GBP-ST Y 2 IMDT H N Y
Longitudinal 
scars on 
dorsal surface
0018-11 2 5.4 11.9 0.6 0.1 GBP-ST Y 2 Distal F N Y
0018-12 2 8.0 6.0 1.0 0.1 GBP-ST N 3 Whole F N Y
Three hinged 
flake scars on 
distal end of 
flake
0018-13 2 7.5 4.5 1.4 < 0.1 GBP-ST Y Y
Clast 
Measurment  
Ventral 
surface with 
concave 
central 
depression 
resembling 
pot-lidding
0018-14 2 6.7 5.9 1.2 < 0.1 GBP-ST N 3 Prox H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0018-15 2 6.0 5.2 1.3 < 0.1 GBP-ST N 3 Medial H N Y
Petaloid-
shaped 
outline
0018-16 2 5.8 6.3 0.7 < 0.1 GBP-ST Y 2 Whole F N Y
0018-17 2 21.9 17.6 1.8 0.8 GBP-ST Y 2 Whole F N Y
0018-18 2 22.5 12.0 4.3 0.5 GBP-ST Y 2 Whole F N Y
0018-19 2 9.5 7.5 1.6 0.1 GBP-ST Y 2 Whole F N Y
0018-20 2 3.1 37.4 2.9 2.6 GBP-ST Y 2 Whole F N Y
0018-21 2 26.5 24.0 4.4 2.1 GBP-ST Y 2 Whole F N Y
0018-22 2 21.4 18.1 3.6 1.2 GBP-ST Y 2 Distal F N Y
0018-23 2 16.5 20.4 3.6 0.8 GBP-ST Y 2 Whole F N Y
0018-24 2 12.6 19.7 5.2 0.6 GBP-ST Y 2 IMP F N Y
0018-25 2 22.1 11.6 4.7 0.7 GBP-ST Y 2 Whole F N Y
0018-26 2 13.4 16.0 2.6 0.5 GBP-ST Y 2 Distal F N Y
0018-27 2 13.2 13.0 3.0 0.4 GBP-ST Y 2 Distal F N Y
0018-28 2 11.1 11.2 1.8 0.1 GBP-ST Y 2 Prox H N Y
0018-29 2 19.1 9.5 2.0 0.2 GBP-ST N 3 IMP F N Y
0018-30 2 17.9 8.0 1.9 0.2 GBP-ST Y 2 Whole F N Y
0018-31 2 16.3 11.3 1.5 0.2 GBP-ST Y 2 Distal F N Y
0018-32 2 7.9 9.9 1.6 0.1 GBP-ST N 3 Prox H N Y
0018-33 2 6.4 15.7 1.8 0.1 GBP-ST Y 2 Distal F N Y
0018-34 2 8.2 13.2 1.5 0.2 GBP-ST Y 2 Medial H N Y
0018-35 2 12.1 8.6 1.2 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0018-36 2 11.0 7.9 1.0 0.1 GBP-ST Y 2 Medial H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0018-37 2 10.0 12.3 1.5 0.1 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-38 2 9.4 8.8 1.6 0.1 GBP-ST Y 2 Medial H N Y
Longitudinal 
scars on 
dorsal surface
0018-39 2 6.6 8.9 0.6 < 0.1 GBP-ST N 3 Distal F N Y
0018-40 2 8.6 6.9 1.7 0.1 GBP-ST Y 2 Medial H N Y
0018-41 2 6.0 7.6 1.1 0.1 GBP-ST N 3 Distal F N Y
0018-42 2 7.3 7.3 1.0 0.1 GBP-ST Y 2 Whole F N Y
0018-43 2 6.1 5.3 1.2 < 0.1 GBP-ST Y 2 Whole F N Y
0018-44 2 6.3 7.7 1.3 < 0.1 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-45 2 8.8 6.4 1.3 < 0.1 GBP-ST Y 2 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-46 2 7.1 7.0 1.0 < 0.1 GBP-ST N 3 Prox H N Y
Longitudinal 
scars on 
dorsal surface
0018-47 2 5.9 6.8 0.5 < 0.1 GBP-ST N 3 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0018-48 2 18.7 9.0 1.6 0.2 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-49 2 19.0 8.5 1.5 0.3 GBP-SL Y 2 MPXS F N Y
Longitudinal 
scars on 
dorsal surface
0018-50 2 18.3 9.7 0.9 0.2 GBP-SL N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-51 2 15.3 7.8 1.3 0.1 GBP-SL N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-52 2 9.3 12.3 1.0 0.1 GBP-SL N 3 Distal F N Y
Longitudinal 
scars on 
dorsal surface
0018-53 2 6.5 5.6 0.7 < 0.1 GBP-SL N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-54 2 18.5 17.1 4.6 1.2 GBP-MO Y 1 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0018-55 2 15.3 13.9 2.3 0.4 GBP-MO Y 2 MDS H N Y
Longitudinal 
scars on 
dorsal surface
0018-56 2 18.6 12.6 2.2 0.3 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0018-57 2 11.5 15.1 2.9 0.4 GBP-MO Y 2 Prox H N Y
0018-58 2 17.7 11.0 3.6 0.4 GBP-MO Y 2 Whole F N Y
0018-59 2 8.9 8.7 1.3 0.1 GBP-MO N 3 Medial H N
Hinge 
fractures on 
proximal, 
distal and 
right side of 
flake
0018-60 2 8.2 5.5 0.5 < 0.1 GBP-MO N 3 Whole F N Y
Petaloid 
outline
0020-1 3 14.7 12.7 3.9 0.5 GBP-ST Y 1 Prox H N Y
0020-2 3 22.7 16.8 5.0 1.2 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on 
dorsal surface
0020-3 3 22.1 17.5 5.3 1.2 GBP-ST Y 2 PMP H N Y
0020-4 3 12.6 17.5 1.9 0.5 GBP-ST Y 2 IMDT H N Y
0020-5 3 14.8 10.4 2.9 0.3 GBP-ST Y 2 Whole F N Y
0020-6 3 10.9 11.7 2.5 0.2 GBP-ST Y 2 IMDT H N Y
0020-7 3 9.0 13.6 2.3 0.2 GBP-ST Y 2 Distal F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0020-8 3 14.3 8.9 1.7 0.2 GBP-MO Y 2 MDS H N Y
0020-9 3 10.3 9.6 1.2 0.1 GBP-MO N 3 Prox H P Y
Four parallel 
retouch or 
finishing flake 
scars on 
dorsal left 
edge
0020-10 3 8.8 8.1 1.2 0.1 GBP-ST Y 2 Distal F N Y
0020-11 3 6.4 8.0 1.6 < 0.1 GBP-MO N 3 Distal F N Y
0020-12 3 9.7 7.0 1.2 0.1 GBP-ST Y 2 MDS H N Y
0020-13 3 6.7 10.1 0.9 < 0.1 GBP-ST Y 1 Medial H N Y
0020-14 3 4.7 8.7 0.7 < 0.1 GBP-ST N 3 Distal H N Y
0020-15 3 17.1 10.5 1.8 0.3 GBP-MO N 3 IMP F N Y
0020-16 3 10.3 13.5 1.6 0.1 GBP-MO Y 2 IMDT H N Y
0020-17 3 14.8 8.5 2.1 0.2 GBP-MO Y 2 IMDT H N Y
Longitudinal 
scars on 
dorsal surface
0020-18 3 8.2 4.8 1.2 < 0.1 GBP-MO N 3 MPXS F N Y
Longitudinal 
scars on 
dorsal surface
0017-1 1 28.9 25.9 22.5 15.0
River 
Cobble
Fire Affected 
Rock 
(FAR/FCR)
0017-2 1 24.8 26.5 19.3 7.0
Sand 
Stone
Fire Affected 
Rock 
(FAR/FCR)
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 1 SOUTHWEST
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
SW Flot-1 1 13.1 8.0 1.4 1.0 GBP-SL Y 2 MDS H N Y
SW Flot-2 1 7.0 3.6 1.1 < 0.1 GBP-SL N 3 Whole F N Y
Petaloid 
outline
KEY IDENTIFIERS
Material Types: One material type Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: None Identified
       Notes:  One flake heat treated (0013-28) 
  Majority of chert materials are either moderately or strongly weathered
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0031-1 1 24.0 31.0 12.6 7.8 GBP-MO Y N/A N/A N/A P N/A N/A N/A N/A N/A N/A N/A
Biface 
Basal 
Segment
0030-1 1 13.0 28.1 5.4 1.6 GBP-ST Y 2 Whole F N Y
0030-2 1 17.4 17.8 4.0 1.3 GBP-ST Y 1 Whole N/A N Y
Clast 
Measure
ment
0030-3 1 15.9 17.3 4.3 0.8 GBP-ST Y 2 MDS H N Y
0030-4 1 10.5 15.8 3.5 0.4 GBP-ST N 3 Distal F N Y
0030-5 1 18.2 13.7 2.9 0.6 GBP-ST N 3 Whole F P Y Y
Bifacial 
edge 
modificati
on along 
distal 
edge and 
left edge
0030-6 1 15.8 13.5 3.1 0.5 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-7 1 10.8 10.2 2.3 0.2 GBP-ST N 3 MDS H N Y
Longitudi
nal scars 
on dorsal 
surface, 
Heat 
Treated
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-8 1 12.1 10.9 3.7 0.3 GBP-ST Y 2 Whole F N Y
Heat 
Treated
0030-9 1 14.9 10.0 1.4 0.2 GBP-ST N 3 IMP F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-10 1 7.4 12.9 1.9 0.1 GBP-ST Y 2 Whole F N Y
0030-11 1 6.4 12.0 2.4 0.2 GBP-ST N 3 Prox H N Y
0030-12 1 8.4 11.2 2.1 0.1 GBP-ST Y 2 Prox H N Y
0030-13 1 9.9 6.7 2.0 0.1 GBP-ST Y 2 Whole F N Y
0030-14 1 9.6 4.8 1.5 0.1 GBP-ST Y 2 Whole F N Y
0030-15 1 7.3 6.3 1.2 0.1 GBP-ST N 3 Distal F N Y
0030-16 1 5.4 4.6 1.1 < 0.1 GBP-ST Y 2 Distal F N Y
0030-17 1 7.7 5.0 1.2 < 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0030-18 1 5.7 4.0 0.6 < 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0030-19 1 7.9 4.5 0.4 < 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0030-20 1 6.2 6.2 1.9 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0030-21 1 7.8 5.8 1.0 < 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
Appendix A 159
LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-22 1 6.0 8.4 1.4 < 0.1 GBP-ST Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-23 1 3.2 7.0 0.8 < 0.1 GBP-ST N 3 Medial H N Y
0030-24 1 9.8 5.7 1.9 0.1 GBP-ST Y 2 Whole F N Y
Heat 
treated
0030-25 1 6.9 5.4 1.1 < 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-26 1 5.9 5.2 0.4 < 0.1 GBP-ST N 3 IMDT H N Y
Longitudi
nal scars 
on dorsal 
surface  
Heat 
treated
0030-27 1 6.8 10.6 0.9 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-28 1 4.9 4.5 1.1 < 0.1 GBP-ST Y 2 IMP F N Y
Longitudi
nal scars 
on dorsal 
surface  
Heat 
treated
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-29 1 19.2 14.7 2.4 0.6 GBP-MO Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-30 1 9.3 8.3 2.5 0.2 GBP-MO Y 2 Whole F N Y
0030-31 1 7.2 10.4 2.3 0.1 GBP-MO Y 2 Whole F N Y
0030-32 1 4.8 10.5 0.8 < 0.1 GBP-MO N 3 Distal F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-33 1 6.7 5.5 0.7 < 0.1 GBP-MO N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-34 1 4.6 7.2 1.0 < 0.1 GBP-MO N 3 Distal F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-35 1 5.1 6.4 1.0 < 0.1 GBP-MO N 3 IMDT H N Y
Longitudi
nal scars 
on dorsal 
surface
0030-36 1 5.1 7.0 1.7 < 0.1 GBP-MO N 3 Prox H N Y
Longitudi
nal scars 
on dorsal 
surface
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-37 1 4.7 6.4 0.9 < 0.1 GBP-ST N 3 MDS H N Y
Longitudi
nal scars 
on dorsal 
surface
0030-38 1 7.1 17.5 2.6 0.4 GBP-MO Y 2 Medial H N Y
0030-39 1 10.8 14.1 2.2 0.4 GBP-MO Y 2 Medial H N Y
0030-40 1 7.7 11.3 0.8 0.1 GBP-MO N 3 Whole F N Y
0030-41 1 5.3 6.3 0.8 < 0.1 GBP-MO N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-42 1 5.1 5.3 0.9 < 0.1 GBP-MO N 3 IMDT F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-43 1 12.6 8.1 3.2 0.3 GBP-MO Y 1 Whole N/A N Y
Clast 
measure
ment
0030-44 1 24.2 20.5 6.7 2.5 GBP-MO Y 2 Whole F P Y P
Four 
uniform 
scars 
along 
distal 
edge 
dorsal 
surface
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-45 1 25.2 17.3 6.9 1.8 GBP-MO Y 1 Whole F N Y
0030-46 1 25.7 21.9 7.7 3.5 GBP-MO Y 1 Whole F N Y
0030-47 1 17.8 23.2 8.7 2.8 GBP-MO Y 2 Whole F N Y
0030-48 1 13.1 18.0 3.2 0.4 GBP-MO Y 1 Whole F N Y
0030-49 1 17.0 10.5 3.8 0.5 GBP-MO Y 2 IMDT F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-50 1 9.0 13.3 3.4 0.2 GBP-MO Y 2 Whole F N Y
0030-51 1 11.1 8.1 1.9 0.1 GBP-MO Y 2 Whole F N Y
0030-52 1 13.2 8.7 1.3 0.2 GBP-MO Y 1 Whole F N Y
0030-53 1 11.6 15.4 2.2 0.3 GBP-MO N 3 Prox H N Y
Longitudi
nal scars 
on dorsal 
surface
0030-54 1 6.1 11.9 1.8 0.1 GBP-MO Y 2 Whole F N Y
0030-55 1 11.2 10.0 1.9 0.2 GBP-MO N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface  
Heat 
treated
0030-56 1 8.8 9.7 2.5 0.2 GBP-MO Y 2 Prox H N Y
Heat 
treated
0030-57 1 9.9 7.6 1.0 0.1 GBP-MO Y 2 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0030-58 1 8.3 7.3 1.2 < 0.1 GBP-MO N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-59 1 9.3 4.2 0.7 < 0.1 GBP-MO Y 2 Whole F N Y
Petaloid 
outline
0030-60 1 4.9 6.5 1.0 < 0.1 GBP-MO N 3 Distal F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-61 1 5.1 6.0 0.7 < 0.1 GBP-SL N 3 Distal F N Y
0030-62 1 7.4 4.6 1.0 < 0.1 GBP-MO N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0030-63 1 5.3 7.1 1.1 < 0.1 GBP-MO N 3 Distal F N Y
0030-64 1 12.1 14.3 8.3 1.0
River 
Cobble
Y N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fire 
Affected/
Cracked 
Rock
0034-1 2 34.4 13.9 5.7 2.5 GBP-ST Y 1 Whole H N Y
0034-2 2 22.1 17.6 2.7 0.6 GBP-ST Y 2 MDS H N Y
0034-3 2 13.5 18.5 2.0 0.6 GBP-ST Y 2 Medial H N Y
0034-4 2 6.9 14.2 1.6 0.1 GBP-ST Y 2 Medial H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0034-5 2 7.5 6.3 1.0 < 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface  
Petaloid 
outline
0034-6 2 5.2 4.6 1.0 < 0.1 GBP-ST N 3 Medial H N Y
0034-7 2 14.0 8.6 2.1 0.2 BC-SL N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-8 2 9.8 8.2 0.7 0.1 BC-SL N 3 IMDT H N Y
Longitudi
nal scars 
on dorsal 
surface
0034-9 2 5.7 6.1 0.8 < 0.1 GBP-ST N 3 Distal F N Y
0034-10 2 43.1 30.9 10.0 10.7 GBP-MO Y 2 Whole F N Y
0034-11 2 19.6 14.2 4.9 0.7 GBP-MO Y 1 IMDT H N Y
0034-12 2 15.0 12.8 5.3 0.7 GBP-MO Y 2 Whole F N Y
0034-13 2 21.1 8.8 4.6 0.7 GBP-MO Y 2 Whole H N Y
0034-14 2 13.4 8.7 1.8 0.2 GBP-MO Y 2 Whole F N Y
0034-15 2 11.3 3.5 1.9 0.1 GBP-MO Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0034-16 2 13.4 14.0 2.8 0.5 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-17 2 12.6 12.7 3.6 0.5 GBP-ST Y 1 IMDT H N Y
0034-18 2 10.8 11.2 1.9 0.2 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-19 2 13.1 12.9 1.6 0.2 GBP-ST Y 1 Whole F N Y
0034-20 2 11.3 10.7 1.7 0.1 GBP-ST Y 2 Whole F N Y
0034-21 2 10.5 7.6 3.1 0.1 GBP-ST N 3 Whole F N Y
0034-22 2 8.8 7.8 2.6 0.1 GBP-ST N 3 Distal F N Y
0034-23 2 17.3 7.5 3.8 0.2 GBP-ST Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-24 2 10.3 5.0 1.6 < 0.1 GBP-ST Y 2 Whole F N Y
0034-25 2 5.2 5.5 1.1 < 0.1 GBP-ST N 3 Distal F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-26 2 6.0 5.1 1.0 < 0.1 GBP-ST N 3 Whole F N Y
0034-27 2 6.3 4.1 0.7 < 0.1 GBP-ST N 3 Whole F N Y
Petaloid 
outline
0034-28 2 8.6 10.0 1.9 0.2 GBP-ST Y 2 Distal F N Y
0034-29 2 8.9 7.8 1.6 0.1 GBP-MO Y 2 Medial H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0034-30 2 7.6 11.3 2.8 0.1 GBP-MO Y 1 Whole F N Y
0034-31 2 7.9 7.3 0.7 < 0.1 GBP-ST Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface  
Petaloid 
outline
0034-32 2 8.4 5.6 0.6 < 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface  
0034-33 2 9.5 5.4 0.8 < 0.1 GBP-ST N 3 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
0034-34 2 6.7 7.9 1.9 0.1 GBP-ST Y 2 Prox H N Y
0034-35 2 11.0 14.4 1.6 0.3 BC-SL Y 2 Medial H N Y
Longitudi
nal scars 
on dorsal 
surface
0034-36 2 10.1 6.7 1.7 0.1 BC-SL Y 1 Prox H N Y
0034-37 2 29.4 27.9 16.9 5.0
Possible 
red ocher 
with 
surface 
inclusion
Y N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fire 
Affected/
Cracked 
Rock
0037-1 3 9.0 10.3 2.2 0.2 GBP-ST Y 1 IMDT H N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS         Not Applicable = N/A
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 2
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0039-1 5 13.2 13.7 2.0 0.3 GBP-ST N 3 Distal F N Y
U2 Flot-1 1 7.1 9.3 1.3 0.1 GBP-MO Y 2 Distal H N Y
Missing 
distal tip
U2 Flot-2 1 5.0 5.4 0.5 < 0.1 GBP-MO N 3 Medial H N Y
U2 Flot-3 1 10.1 6.7 1.9 0.1 GBP-ST Y 2 Whole F N Y
U2 Flot-4 2 5.4 8.1 0.8 < 0.1 GBP-ST N 3 Whole F N Y
U2 Flot-5 2 10.7 12.2 2.0 0.2 GBP-ST Y 2 Whole F N Y
Longitudi
nal scars 
on dorsal 
surface
KEY IDENTIFIERS
Material Types: Two material types Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Black/Black & Cream Banded Chert (BC) ∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: One biface basal segment; 
One bifacially modified flake; 
One unifacially worked flake
       Notes:  Glacial Bayport Chert materials are either moderately or strongly weathered
  Seven flakes heat treated (0030-7; 0030-8; 0030-24; 0030-26; 0030-28; 0030-55; 0030-56)
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 3
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0041-1 1 14.4 11.6 3.3 0.4 GBP-ST Y 2 Whole F N Y
0041-2 1 11.4 7.8 2.5 0.1 GBP-ST Y 2 Whole F N Y 
Heat 
Treated
0041-3 1 5.9 12.4 1.9 0.1 GBP-MO N 3 Whole F N Y 
Heat 
Treated
0043-1 2 26.7 14.4 4.1 1.3 GBP-ST Y 2 MDS H N Y
0043-2 2 10.2 10.0 1.9 0.2 GBP-ST Y 2 Whole F N Y
0043-3 2 13.7 6.4 3.0 0.2 GBP-ST Y 2 Whole H N Y
0043-4 2 11.2 8.6 1.4 0.1 GBP-ST Y 2 MDS H N Y
0043-5 2 11.2 5.9 1.4 0.1 GBP-ST N 3 IMP H N Y
0043-6 2 7.3 8.6 1.1 < 0.1 GBP-ST Y 2 Whole F N Y
0043-7 2 5.0 6.1 0.8 < 0.1 GBP-ST N 3 Whole F N Y
0045-1 3 10.5 6.5 1.9 0.1 GBP-ST Y 1 MDS H N Y
0041-1 2 Quartzite Fragment is natural and not culturally modified, collected because material is rare in area
KEY IDENTIFIERS
Material Types: One material type Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: None Identified
      Notes:  At least two different middle/late stage bifaces were prepared.  
Heat treatment was used (0041-2; 0041-3)
Quartzite fragment present, not culturally modified
Chert materials are either moderately or strongly weathered
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 5
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0045-1 1 17.4 20.6 6.9 1.6 GBP-ST Y 2 Whole F N Y
0045-2 1 14.2 14.1 2.4 0.4 GBP-ST Y 2 Whole F N Y
0045-3 1 15.2 6.4 2.6 0.3 GBP-MO N 3 Whole F N Y
Flake appears 
split in half 
lengthwise
0045-4 1 9.7 10.8 1.4 0.1 GBP-ST Y 2 Whole F N Y
0045-5 1 11.6 8.4 1.2 0.1 GBP-ST Y 2 Whole F N Y
0045-6 1 5.2 8.7 1.7 < 0.1 GBP-ST N 3 Whole F N Y
0045-7 1 7.6 10.1 1.1 0.1 GBP-ST Y 2 Medial H N Y
0045-8 1 10.2 16.5 1.2 0.1 GBP-ST N 3 Medial H N Y
Longitudinal 
scars on 
dorsal 
surface
0045-9 1 7.7 10.2 1.4 0.1 GBP-ST Y 2 Whole H N Y
0045-10 1 10.8 10.8 1.5 0.2 GBP-ST N 3 Whole F N Y
0045-11 1 11.2 10.9 2.2 0.2 GBP-ST Y 2 Whole F N Y
0045-12 1 12.5 12.6 2.0 0.2 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on 
dorsal 
surface
0045-13 1 14.2 7.2 1.6 0.2 GBP-ST N 3 Whole F N Y
Flake appears 
split 
lengthwise
0045-14 1 7.5 6.7 2.2 0.1 GBP-ST Y 2 Whole F N Y
0045-15 1 8.1 5.6 1.0 0.1 GBP-MO N 3 MDS H N Y
0045-16 1 13.4 11.6 2.7 0.4 GBP-ST Y 2 Whole F N Y
0045-17 1 7.8 9.4 3.0 0.1 GBP-ST Y 2 Distal F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 5
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0045-18 1 7.9 7.2 2.6 0.1 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on 
dorsal 
surface
0045-19 1 8.2 9.0 2.2 0.2 GRJ-SL Y 1 Prox H N Y
0047-1 2 14.3 14.5 2.1 0.4 GBP-ST N 3 Whole F N Y
0047-2 2 19.9 9.5 2.3 0.3 GBP-ST Y 2 Whole F N Y
0047-3 2 9.8 8.4 2.1 0.2 GBP-ST Y 2 Whole F N Y Heat treated
0047-4 2 10.7 8.0 2.5 0.2 GBP-ST Y 1 Whole F N Y
0047-5 2 12.8 7.6 1.6 0.1 GBP-ST N 3 MPXS F N Y
Longitudinal 
scars on 
dorsal 
surface
0047-6 2 12.3 7.4 0.1 0.1 GBP-ST N 3 Whole F N Y
0047-7 2 7.7 6.2 0.6 < 0.1 GBP-MO N 3 Whole F N Y
Petaloid 
outline
0047-8 2 17.7 16.4 2.6 0.6 GBP-ST Y 2 Whole F N Y
0047-9 2 13.3 15.1 3.3 0.5 GBP-ST Y 2 MDS H N Y
Longitudinal 
scars on 
dorsal 
surface
0047-10 2 16.7 12.3 2.1 0.4 GBP-ST Y 2 Whole F N Y
0047-11 2 9.0 14.4 1.2 0.1 GBP-MO Y 2 Whole F N Y
0047-12 2 8.0 9.1 3.3 0.1 GBP-ST Y 2 Prox H N Y
0047-13 2 12.1 11.1 2.3 0.1 GBP-MO Y 2 IMDT H N Y
0049-1 3 10.8 9.6 1.6 0.1 GBP-ST Y 2 MDS H N Y
0049-2 3 6.1 5.8 0.8 < 0.1 GBP-ST N 3 Distal F N Y
0049-3 3 7.0 5.8 0.7 < 0.1 GBP-ST Y 2 Distal F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 5
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0049-4 3 13.1 19.2 2.8 0.5 GBP-ST Y 2 Whole F N Y
0049-5 3 15.4 13.4 2.5 0.6 GBP-MO Y 2 MDS H N Y Heat treated
U5 Flot-1
2 44.6 31.8 10.8 11.8 GBP-MO Y 2 MDS H P Y
Bifacial flake 
scars on right 
edge
Biface stage 1
KEY IDENTIFIERS
Material Types: Two material types Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Glacial Red Jasper (GRJ) ∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: One bifacially modified flake Stage 1 biface
      Notes:  Two flakes split in half lengthwise (0045-3; 0045-13)
Two flakes heat treated (0047-3; 0049-5)
Glacial Bayport Chert materials are either moderately or strongly weathered
Appendix A 172
LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0051-1 1 13.6 12.5 1.9 0.3 GBP-ST N 3 Whole F N Y
0051-2 1 14.2 11.6 2.3 0.2 GBP-ST Y 2 IMDT H N Y
0051-3 1 9.9 14.1 2.6 0.2 GBP-ST Y 2 Whole F N Y
0051-4 1 10.2 10.4 1.5 0.1 GBP-ST N 3 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0051-5 1 8.3 10.7 1.7 0.1 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-6 1 11.1 7.6 1.8 0.2 GBP-ST N 3 Medial H N Y
0051-7 1 14.4 7.3 1.8 0.1 GBP-ST Y 2 Whole F N Y
0051-8 1 7.8 6.4 1.3 < 0.1 GBP-ST N 3 Distal F N Y
0051-9 1 5.1 12.0 1.9 0.1 GBP-ST N 3 Medial H N Y
0051-10 1 21.8 16.7 4.4 1.2 GBP-MO Y 2 Whole F N Y
Fits with 0051-
11
0051-11 1 23.2 23.8 4.9 2.3 GBP-MO Y 2 Whole F N Y
Fits with 0051-
10
0051-12 1 11.8 14.2 2.4 0.3 GBP-MO Y 2 Distal H N Y
Missing distal 
tip
0051-13 1 13.5 11.0 2.6 0.3 GBP-ST Y 1 Whole F N Y
0051-14 1 10.2 13.1 1.8 0.2 GBP-MO Y 2 Whole F N Y
0051-15 1 6.7 7.4 1.4 0.1 GBP-MO N 3 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0051-16 1 6.5 5.5 1.0 < 0.1 GBP-MO N 3 IMDT H N Y
Longitudinal 
scars on dorsal 
surface
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0051-17 1 20.7 19.5 7.1 2.6 GBP-MO Y 2 Whole F N Y Heat treated
0051-18 1 26.6 21.2 3.8 2.1 GBP-SL Y 2 Whole F N Y Heat treated
0051-19 1 16.4 16.0 4.2 1.0 GBP-MO Y 1 Whole F N Y Heat treated
0051-20 1 19.7 12.8 3.5 0.9 GBP-MO Y 1 MDS H N Y
0051-21 1 18.6 12.2 2.7 0.7 GBP-MO Y 1 IMDT H N Y
0051-22 1 16.5 19.5 2.1 0.5 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-23 1 15.1 17.8 4.9 0.9 GBP-MO Y 2 Whole F N Y
0051-24 1 17.2 12.9 4.1 0.6 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-25 1 11.2 15.8 3.0 0.4 GBP-MO N 3 IMP F N Y
Longitudinal 
scars on dorsal 
surface
0051-26 1 10.7 17.9 1.9 0.3 GBP-MO N 3 Whole F N Y
0051-27 1 12.3 11.4 4.0 0.4 GBP-MO Y 1 Distal F N Y
0051-28 1 12.2 13.0 3.5 0.4 GBP-MO Y 2 Whole F N Y
0051-29 1 11.7 11.3 2.6 0.3 GBP-MO N 3 IMP H N Y
Longitudinal 
scars on dorsal 
surface  Missing 
distal tip
0051-30 1 14.1 11.1 3.0 0.2 GBP-MO Y 2 Whole F N Y
0051-31 1 13.5 11.4 3.0 0.3 GBP-MO Y 2 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0051-32 1 11.3 11.2 3.7 0.3 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-33 1 10.8 10.6 2.1 0.2 GBP-MO Y 2 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0051-34 1 14.0 11.7 2.9 0.4 GBP-MO N 3 Whole F P Y
Parallel scars on 
dorsal suface 
left edge near 
distal tip
0051-35 1 12.2 10.8 1.8 0.2 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-36 1 9.9 10.0 1.5 0.1 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface  Heat 
treated
0051-37 1 9.8 9.1 1.9 0.1 GBP-MO Y 2 Medial H N Y
0051-38 1 11.5 10.6 1.4 0.1 GBP-MO Y 2 Whole F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0051-39 1 13.0 10.5 1.6 0.2 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-40 1 10.4 7.4 1.3 0.1 GBP-MO Y 2 Whole F N Y
0051-41 1 10.2 10.8 2.7 0.2 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-42 1 11.1 7.7 1.6 0.1 GBP-MO Y 2 Whole F N Y
0051-43 1 10.8 9.4 1.8 0.1 GBP-MO Y 2 Distal F N Y
0051-44 1 9.2 6.5 1.0 0.1 GBP-MO Y 2 Whole F N Y
0051-45 1 8.0 7.6 0.9 0.1 GBP-MO N 3 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0051-46 1 8.3 5.7 1.3 < 0.1 GBP-MO N 3 Whole F N Y Petaloid outline
0051-47 1 7.0 6.0 2.0 < 0.1 GBP-MO N 3 Whole F N Y Petaloid outline
0051-48 1 12.5 7.6 1.6 0.1 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0051-49 1 6.5 9.1 1.1 < 0.1 GBP-MO Y 2 Prox H N Y
0051-50 1 4.4 5.1 1.4 < 0.1 GBP-MO N 3 IMDT H N Y Petaloid outline
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0053-1 2 11.4 12.8 2.2 0.2 GBP-ST Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0053-2 2 8.0 5.5 1.6 < 0.1 GBP-ST Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0053-3 2 5.3 8.5 0.5 < 0.1 GBP-ST N 3 Prox H N Y Heat treated
0053-4 2 5.2 5.9 0.9 < 0.1 GBP-ST Y 2 Whole F N Y
Heat treated  
Petaloid outline
0053-5 2 5.6 5.4 0.8 < 0.1 GBP-ST N 3 Distal F N Y
0053-6 2 4.1 4.7 1.1 < 0.1 GBP-ST N 3 Prox H N Y Petaloid outline
0053-7 2 5.6 4.0 0.9 < 0.1 GBP-ST N 3 Whole F N Y Petaloid outline
0053-8 2 19.7 13.5 4.5 0.8 GBP-MO Y 2 Whole F N Y Heat treated
0053-9 2 15.6 10.2 5.3 0.5 GBP-MO N 3 Whole F N Y Heat treated
0053-10 2 12.5 10.9 2.8 0.3 GBP-MO N 3 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0053-11 2 10.8 14.8 2.2 0.3 GBP-MO N 3 MDS H N Y
Longitudinal 
scars on dorsal 
surface
0053-12 2 9.8 12.3 2.0 0.2 GBP-MO Y 2 Distal F N Y
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0053-13 2 9.7 8.0 1.6 0.1 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0053-14 2 9.5 12.8 1.5 0.1 GBP-ST N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface
0053-15 2 6.3 9.7 1.7 0.1 GBP-ST N 3 Distal F N Y
Longitudinal 
scars on dorsal 
surface
0053-16 2 5.1 8.2 1.1 0.1 GBP-ST N 3 Prox H N Y
Longitudinal 
scars on dorsal 
surface
0053-17 2 5.0 4.4 0.8 < 0.1 GBP-MO N 3 Distal F N Y Petaloid outline
0053-18 2 14.0 12.7 4.3 0.4 GBP-ST Y 2 MPXS F N Y
Longitudinal 
scars on dorsal 
surface
0055-1 3 4.9 3.9 0.8 < 0.1 GBP-ST N 3 Whole F N Y Petaloid outline
0056-1 4 12.9 6.3 1.8 0.1 GBP-MO Y 2 Whole F N Y
Longitudinal 
scars on dorsal 
surface
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 6
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
Flot-1 1 12.9 7.1 3.6 0.3 GBP-MO Y 2 Whole F N Y
Flake split 
vertically
Flot-2 1 10.4 8.4 1.7 0.1 GBP-MO Y 2 Whole F N Y
Flot-3 1 11.0 13.6 2.1 0.3 GBP-ST N 3 Whole F P Y
Longitudinal 
scars on dorsal 
surface and two 
parallel scars on 
left dorsal edge
Flot-4 1 10.9 8.6 1.8 0.1 GBP-MO N 3 Whole F N Y
Longitudinal 
scars on dorsal 
surface 
Flot-5 1 4.5 2.1 1.0 < 0.1 GBP-ST N 3 Whole F N Y
Flot-6 4 8.2 7.6 1.2 0.1 GBP-ST N 3 Whole F N Y
KEY IDENTIFIERS
Material Types: One material type Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: None identified
      Notes: Chert materials are either moderately or strongly weathered
One flake vertically split (Flot-1)
Two flakes fit together (0051-10 and 0051-11)
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LITHIC MATERIAL ANALYSIS FOR 20 MT 158/09040300340 (SUICIDE BEND 6)
All measurements are in millimeters and grams
Clast Measurements = Materials treated as broken rocks on landscape
Oriented Measurements = Measurement from platform to distal end 
Catagories: Primary (> 50% Cortex) = 1 Condition: Completely Intact = Whole Distal Finish: Feathered = F Miscelaneous: Yes = Y
  Secondary (< 50% Cortex)= 2   Intact - Missing Platform = IMP       Hinged = H           No = N
  Tertiary (No Cortex) = 3   Intact - Missing Distal Tip = IMDT       Outrepasse/Plunging = O Possible = P
  Missing Proximal Segment - MPXS
  Missing Distal Segment = MDS
  Proximal Segment = Prox
  Proximal - Missing Platform = PMP
  Medial Segment = Medial
  Distal Segment = Distal
UNIT: 7
Catalog # Level Length Width Thickness Weight Material Cortex
Flake 
Category
Flake 
Condition
Distal 
Finish
Use/     
Edge 
Wear
Core 
Prep/     
Cobble 
Test Flake
Biface 
Thinning 
Flake
Biface 
Finishing 
Flake
Retouch 
Flake
Eraillure 
Flake
Shatter
Flake Tool 
(Expediant)
Remarks
0058-1 1 31.6 25.4 6.2 2.9 GBP-ST Y 1 Whole F N Y
0058-2 1 17.1 17.8 3.9 0.9 GBP-MO Y 2 Whole F N Y
0059-1 2 29.7 27.7 10.7 5.3 GBP-ST Y 2 Whole F N Y 
Heat 
Treated
0059-2 2 16.1 15.0 2.2 0.3 GBP-MO Y 2 Whole F N Y
0059-3 2 6.2 7.0 1.3 < 0.1 GBP-MO N 3 Whole F N Y
0059-4 2 4.6 5.0 1.0 < 0.1 GBP-ST Y 2 Whole H N Y
0062-1 4 8.2 7.8 1.3 < 0.1 GBP-MO Y 2 Medial H N Y
KEY IDENTIFIERS
Material Types: One material type Weathering:
∙ Glacial Bayport Chert (GBP) ∙ Slight (SL) - rind only, fine textured
∙ Moderate (MO) - throughout, fine-grainy textured
∙ Strong (ST) - throughout, coarse-grainy textured
Tool Types: None Idenified
         Notes: Heat treatment was used (0059-1).
Chert materials are either moderately or strongly weathered
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
1 NW 1 0-10 Gravels 43
Seeds < 1
1 NW 2 10-20 Gravels 178
1 NW ASH 2 10-20 Gravels 357
Flakes 5 ~ 1
Seeds ~ 1
Charcoal 45
Unfloated 
Ash
1 bag 338
1 NW 3 20-30 Gravels 324
1 NW 4 30-40 Gravels 823
Flakes 1 2
1 NW 5 40-50 Gravels 1,430
Seeds < 1
1 NW 6 50-60 NOT PROCESSED
1 NW 7 60-70 Gravels 356
Bone (?) 1 < 1
Snail Shells 3 < 1
1 NW 8 70-80 NOT PROCESSED
1 NW 9 80-90 Gravels 30
1 NW 10 90-100 Gravels 16
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 Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
1 NE 1 0-10 Gravels 56
Seeds < 1
1 NE 2 10-20 Gravels 253
Seeds < 1
1 NE 3 20-30 Gravels 318
Flakes 2 < 1
Fossil 1 < 1
Organic (?) < 1
1 NE 4 30-40 NOT PROCESSED
1 NE 5 40-50 NOT PROCESSED
1 NE 6 50-60 NOT PROCESSED
1 NE 7 60-70 NOT PROCESSED
1 NE 8 70-80 NOT PROCESSED
1 NE 9 80-90 NOT PROCESSED
1 NE 10 90-100 NOT PROCESSED
Appendix B 182 
Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
1 SE 1 0-10 Gravels 112
Seeds 4 < 1
1 SE 2 10-20 Gravels 122
Bone (?) 1 < 1
1 SE 3 20-30 Gravels 201
1 SE 4 30-40 NOT PROCESSED
1 SE 5 40-50 NOT PROCESSED
1 SE 6 50-60 NOT PROCESSED
1 SE 7 60-70 NOT PROCESSED
1 SE 8 70-80 NOT PROCESSED
1 SE 9 80-90 NOT PROCESSED
1 SE 10 90-100 NOT PROCESSED
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
1 SW 1 0-10 Gravels 56
Flakes 2 < 1
Seeds 1 < 1
1 SW 2 10-20 Gravels 118
Seeds < 1
1 SW 3 20-30 Gravels 175
1SW 4 30-40 NOT PROCESSED
1 SW 5 40-50 NOT PROCESSED
1 SW 6 50-60 NOT PROCESSED
1 SW 7 60-70 NOT PROCESSED
1 SW 8 70-80 NOT PROCESSED
1 SW 9 80-90 NOT PROCESSED
1 SW 10 90-100 NOT PROCESSED
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
2 1 0-10 Gravels 22
Flakes 3 < 1
Seeds < 1
Charcoal < 1
2 2 10-20 Gravels 91
Pottery 1 6
Flakes 2 < 1
Seeds < 1
2 3 20-30 Gravels 86
Charcoal < 1
2 4 30-40 NOT PROCESSED
2 5 40-50 NOT PROCESSED
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
3 1 0-10 Gravels 4
3 2 10-20 Gravels 106
Iron Wire 1 6
Seeds < 1
Charcoal 1
3 3 20-30 Gravels 150
3 4 30-40 Level Not Excavated
3 5 40-50 Level Not Excavated
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 
6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
5 1 0-10 NO MATERIAL RECOVERED
5 2 10-20 Gravels 144
Flakes 1 11
5 3 20-30 Gravels 309
Seeds < 1
5 4 30-40 NOT PROCESSED
5 5 40-50 NOT PROCESSED
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
6 1 0-10 Gravels 36
Flakes 5 < 1
Seeds 10 < 1
6 2 10-20 Gravels 140
6 3 20-30 Gravels 115
6 4 30-40 Gravels 823
Flakes 1 2
Seeds < 1
6 5 40-50 NOT PROCESSED
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Flot Sample Recovery Findings for 20 MT 158/09040300340 (Suicide Bend 6)
UNIT # LEVEL # DEPTH (CM) MATERIAL AMOUNT
WEIGHT IN 
GRAMS/10CM3
7 1 0-10 Gravels 31
Seeds < 1
Charcoal < 1
7 2 10-20 Gravels 46
Seeds < 1
Charcoal < 1
7 3 20-30 Gravels 61
7 4 30-40 NOT PROCESSED
7 5 40-50 NOT PROCESSED
7 6 50-60 Gravels 94
7 7 60-70 Gravels 144
7 8 70-80 Gravels 505
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OSL Analysis and Sample Preparation 
Sample Preparation/Dose-Rate Determination 
Sample preparation was carried out under red and amber-light.  Samples were wet-sieved to 
isolate the 90 – 150 m fraction.  The recovered sand was then treated with 37.5% aqueous 
hydrochloric acid to remove carbonate and with hydrogen peroxide to remove reduced carbon.   
Quartz and feldspar grains were extracted by flotation in a 2.7 gm∙ml-1 aqueous sodium 
polytungstate solution. The rinsed grains were then treated for 75 minutes in 48% aqueous 
hydrofluoric acid, followed by 60 minutes in 37.5% aqueous hydrochloric acid.  The remaining 
fraction was rinsed thoroughly with deionized water, dried, and re-sieved.  The <90 m fraction 
was discarded. The acidification procedure was repeated as necessary to obtain a sample 
consisting of 90-150 μm quartz grains. The etched quartz grains were mounted on the innermost 
5mm of 1 cm aluminum disks using Silkospray. 
Chemical analyses were performed by high-resolution gamma ray spectrometry using a 
Canberra GX3019 cryogenic, extended-range, closed-end Ge detector.  Dose-rates were 
calculated using the method of Aitken (1998) and Adamiec and Aitken (1998).  The cosmic 
contribution to the dose-rate was determined using the techniques of Prescott and Hutton 
(1994). 
Optical Measurements 
Optically stimulated luminescence analyses were carried out on Riso Automated OSL Dating 
System Models TL/OSL-DA-15B/C and TL/OSL-DA-20, equipped with blue and infrared 
diodes, using the Single Aliquot Regenerative Dose (SAR) technique (Murray and Wintle 
2000).  Early background subtraction (Ballarini et al., 2007; Cunningham and Wallinga, 2010) 
was used.  Preheat and cutheat temperatures were based upon preheat plateau tests between 180º 
and 280ºC.  Dose-recovery and thermal transfer tests were conducted (Murray and Wintle 
2003).  Growth curves were examined to determine whether the samples were below saturation 
(D/Do < 2; Wintle and Murray, 2006).  Optical ages are based upon a minimum of 50 aliquots 
(Rodnight, 2008).  Individual aliquots were monitored for insufficient count-rate, poor quality 
fits (i.e. large error in the equivalent dose, De), poor recycling ratio, strong medium vs fast 
component (Durcan and Duller 2011), and detectable feldspar.  Aliquots deemed unacceptable 
based upon these criteria were discarded from the data set prior to averaging.  Sample De values 
were modelled using the Central Age Model (Galbraith et al. 1999) unless the distribution of 
measured De values was considered to be asymmetric following the decision table of Bailey and 
Arnold (2006). Sample De values were modelled using the Minimum Age Model (Galbraith et 
al. 1999) for asymmetric distributions of measured De values. 
Richard M. Kettler 
Associate Professor 
Director, Luminescence Geochronology Laboratory 
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UNL # Field # Burial H2O K2O ± U ± Th ± Cosmic Dose Rate De No. of Age UNL # Dose Recovery Skew/2σcb Kurt/2σkb c/ccrit
b
Depth (m) (%)a (%) (ppm) (ppm) (Gy) (Gy/ka) (Gy) Aliquots (ka) Rec/Appl ±
UNL4277 Unit GEO1 1.575 1.5 0.94 0.03 0.59 0.06 1.41 0.16 0.18 1.19±0.05 49.30±1.61 127 41.5±2.1 UNL4277 1.04 0.26 0.20 -0.83 0.01
UNL4278 Unit 1 (wes 0.125 3.4 2.02 0.05 0.66 0.08 2.04 0.18 0.21 2.13±0.08 7.93±0.29 65 3.72±0.19 UNL4278 0.97 0.03 0.59 -0.33 0.05
UNL4279 Unit 1 (wes 0.825 4.1 2.93 0.07 0.56 0.04 2.20 0.19 0.19 2.82±0.10 34.01±0.39 154 12.06±0.46 UNL4279 1.21 0.39 1.22 -0.77 0.07
a In-situ Moisture Content b Bailey & Arnold (2006)
Error on De is  1 standard error c Galbraith (2005)
Error on age includes random and systematic errors calculated in quadrature d Central Age Model/Median
e Central Age Model/Probability Density Function Fit
Dose Recovery Test on Sample #UNL4278 f Central Age Model/Mode
Preheat De g Central Age Model/Unweighted Mean
Temp (ºC) (Gy) ±
180 8.08 0.23 160 8.320
200 8.21 0.07 300 8.320
220 8.09 0.09
240 7.96 0.12
260 7.85 0.07
280 8.26 0.09
Applied Dose = 8.32 Gy
Recovered Dose = 8.08 ± 0.15 Gy
Thermal Transfer Test on Sample #UNL4278
Preheat De
Temp (ºC) (Gy) ±
180 0.00 0.00
200 0.01 0.00
220 0.01 0.01
240 0.02 0.01
260 0.01 0.01
280 0.01 0.01
Thermal Transfer = 0.01 ± 0.00 Gy
Preheat Plateau on Sample #UNL4278
Preheat De
Temp (ºC) (Gy) ±
180 8.98 1.64 160 8.63
200 7.97 1.28 300 8.63
220 7.18 1.21
240 8.43 1.79 +
260 8.33 0.45
280 10.89 1.02
Preheat of 240C used for analyses!
Location data used for all samples
UNL4277UNL4278 UNL4279
Latitude 44.263 44.26255 44.26
Longitude -85.944 -85.94382 -85.9
Elevation/k 0.195 0.195 0.195
Depth/m 1.575 0.125 0.825
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.00
160 210 260
D
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k/kcrit
b Overdisp (%)c CAM/Medd CAM/PDF Fite CAM/Modef CAM/Meang
-0.35 32.04 1.00 1.01 1.10 0.97
-0.20 29.42 0.99 1.01 1.04 0.96
-0.29 15.14 1.04 1.03 1.12 1.00
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INTRODUCTION
Sites 20MT158 and 20AA175 are located in the Huron-Manistee National Forests in
Manistee and Alcona Counties, Michigan.  Charcoal fragments collected from one hearth at
each site were submitted for identification and AMS radiocarbon age determination to ascertain
period of use.   
METHODS
Charcoal Identification
Charcoal fragments were broken to expose fresh cross, radial, and tangential sections,
then examined under a binocular microscope at a magnification of 70x and under a Nikon
Optiphot 66 microscope at magnifications of 320–800x.  The weights of each charcoal type
were recorded.  
Charcoal was identified using manuals (Carlquist 2001; Hoadley 1990; Martin and
Barkley 1961; Musil 1963; Schopmeyer 1974; Schweingruber et al. 2011, 2013) and by
comparison with modern and archaeological references.  Clean laboratory conditions were used
during identification to avoid contamination of charcoal and botanic remains to be submitted for
radiocarbon dating.  All instruments were washed between samples, and the sample was
protected from contact with modern charcoal.
Samples from archaeological sites commonly contain both charred and uncharred
remains.  Many ethnobotanists argue that unless there is a specific reason to believe otherwise,
only charred remains are considered prehistoric (Minnis 1981:147).  Minnis (1981:147) states
that it is "improbable that many prehistoric seeds survive uncharred through common
archaeological time spans."  Few seeds survive longer than a century, and most survive for a
much shorter period of time (Harrington 1972; Justice and Bass 1978; Quick 1961).  It is
presumed that once seeds have died, decomposing organisms work to decay the seeds. 
However, sites with unusual levels of preservation, such as caves, waterlogged areas, and very
arid areas can contain uncharred prehistoric remains.  Interpretation of uncharred remains as
part of the prehistoric record relies on these unusual conditions for preservation.
AMS Radiocarbon Dating - Charcoal
Charcoal samples submitted for radiocarbon dating were identified and weighed prior to
selecting subsamples for pre-treatment.  The remainder of each subsample that proceeds to
pre-treatment, if any, is curated permanently at PaleoResearch Institute.  Selected subsamples
were vacuum freeze-dried, freezing out all moisture at -107 EC and < 10 millitorr.  Then samples
were treated with cold pH 2 hydrochloric acid (HCl), followed by cold 6N HCl.  Samples then
were heated to approximately 110 EC while in 6N HCl.  This step was repeated until the
supernatant was clear.  This step removes iron compounds and calcium carbonates that
hamper humate compound removal.  Next, the samples were subjected to 5% potassium
hydroxide (KOH) to remove humates using both cold solutions and solutions that were heated. 
Once again, the samples were rinsed to neutral and re-acidified with pH 2 HCl between each
KOH step.  This step was repeated until the supernatant was clear, signaling removal of all
humates, then was rinsed to neutral.  After humate removal, samples were made slightly acidic
with pH2 HCl.  The charcoal samples then were subjected to a concentrated, hot nitric acid
bath, which removes all modern and recent organics.  This treatment is used only on well
charred materials, as unburned, partially burned, or vitrified samples do not withstand nitric acid
treatment.  Previous testing has shown that nitric acid oxidizes vitrified material, which has a
shiny, glassy appearance.  Each sample was freeze-dried, then combined in a quartz tube with
a specific ratio of cupric oxide (CuO) and elemental silver (Ag) in quantities based on the mass
of carbon in the sample.  The tubes were hydrogen flame-sealed under vacuum.
Standards and laboratory background wood samples were treated to the same acid and
base processing as wood and charcoal samples of unknown age, with the exception that they
were not subjected to the concentrated, hot nitric acid bath because it oxidizes unburned
material.  A radiocarbon “dead” wood blank from the Gray Fossil site in Washington County,
Tennessee, dated to the Hemphillian stage of the late Miocene, 4.5-7 MYA (currently beyond
the detection capabilities of AMS) was used to calibrate the laboratory correction factor.  In
addition, standards of known age, such as the Third International Radiocarbon Inter-comparison
(TIRI) Sample “B” (Belfast Pine) with a consensus age of 4503 ± 6, and TIRI Sample “J”
(Bulston Crannog wood) with a consensus age of 1605 ± 8 (Gulliksen and Scott 1995), are used
to help establish the laboratory correction factor.  After the requisite pre-treatment, a quantity
similar to submitted samples of each wood standard was sealed in a quartz tube.  Once all the
wood standards, blanks, and submitted samples of unknown age were prepared and sealed in
their individual quartz tubes, they were combusted at 820 EC, soaked for an extended period of
time at that temperature, and allowed to cool slowly, enabling the chemical reaction that extracts
carbon dioxide (CO2) gas.
Following this last step, all samples of unknown age, the wood standards, and the
laboratory backgrounds were sent to The Center for Applied Isotope Studies in Athens (CAIS),
Georgia, where the CO2 gas was processed into graphite.  The graphitized samples wereplaced in the target and run through the accelerator, generating numbers that are subsequently
converted into radiocarbon dates.  Data presented in the discussion section are displayed as
conventional radiocarbon ages and calibrated ages using IntCal13 curves on OxCal version
4.3.2 (Bronk Ramsey and Lee 2013; Bronk Ramsey 2009; Reimer et al. 2013).  This probability-
based method for determining conventional ages provides a calibrated date reflecting the
probability of its occurrence within a given distribution (signaled by the amplitude [height] of the
curve).  This method is different from the intercept-based method of individual point estimates
that provides no information concerning probabilities.  As a result, the probability-based method
offers more stability to the calibrated values than those derived from intercept-based methods,
which are subject to adjustments in the calibration curve (Telford et al. 2004).
RADIOCARBON REVIEW
Radiocarbon dates from non-annuals, such as trees and shrubs, reflect the age of that
portion of the tree/shrub when it stopped exchanging carbon with the atmosphere, not
necessarily the date the tree/shrub died or was burned.  Trees and shrubs grow each year by
adding new layers or rings of cells to the cambium.  During photosynthesis, new cells take in
atmospheric carbon dioxide, which includes carbon-14 (14C) or radiocarbon.  The radiocarbon
2
absorbed is consistent with atmospheric 14C levels during that growth season.  Metabolic
processes stop for the inner sapwood once it is converted into heartwood.  At this point, no new
carbon atoms are acquired, and the radiocarbon that is present starts to decay.  Studies show
there is little to no movement of carbon-bearing material between rings (Berger 1970, 1972 in
Taylor and Bar-Yosef 2014:67).  As a result, wood from different parts of the tree yields different
radiocarbon dates (Puseman 2007).  The outer rings exhibit an age close to the cutting or death
date of the tree, while the inner rings reflect an early stage of tree growth.  Because the
younger, outer rings burn to ash first, usually it is the older, inner rings that are remaining in a
charcoal assemblage (Puseman et al. 2009; Taylor 1987).
Radiocarbon age calibrations are based on comparisons between measured 14C and
calendar dates determined by dendrochronology and other techniques.  The relationship
between measured 14C ages and calendar dates is not a straight line, but instead includes
fluctuations.  A “squiggly” line from the upper left toward the lower right portion of the calibration
figure depicts these fluctuations, which have their basis in variability in the ratio of 14C present in
the atmosphere through time, among other things.  The elongated bell-shaped curve at the left
margin of the calibration window depicts the two-sigma probability range (± values) around a
central point (radiocarbon date in RCYBP) (Taylor and Bar-Yosef 2014:156-157).  The solid
black peaks at the bottom of the graph represent the intersection of the bell-shaped curve and
the “squiggly” line of the calibration curve.  Their amplitude and area of coverage indicate the
probability that the radiocarbon date falls within any given year range.  Brackets along the
bottom edge of these peaks indicate the one-sigma and two-sigma ranges.  These probabilities
also are presented at the right side of the figure.  The probability does not provide a value
judgment or measure of the appropriateness for any point on the calibration curve.  In contrast,
an intercept date represents the central point between the two extremes of the calibrated age
range.  This intercept point or mathematical central point may fall in a zero probability portion of
the calibration curve.  Additional information from samples’ proveniences and their contexts
relative to architectural features, such as collapsed walls or capped features, facilitates
evaluation and interpretation of which calibrated date range portions most accurately represent
occupation or the activity of interest.
Calibrations that fall within the recent era are now reported during calibration with a “...”
as the concluding or most recent portion of the date.  Because the fraction Modern (percent
carbon) for all of the dates in this project is reported as less than that for AD 1950, the terminal
or most recent portion of each of the dates can be assumed to be prior to AD 1950 even though
the calibration program lists “...”.  Therefore, the text discusses the terminal portion of the
calibration for these dates as “recent” for BP calibrations and AD 1950 for AD calibrations.
We report only the corrected radiocarbon age, which has been calculated using the  δ13C
value measured for the sample.  In the past “measured radiocarbon age” was reported,
reflecting a deficiency in technology that no longer exists.  Now it is an intermediate number 
used in the radiocarbon laboratory.  In the past all dates were assumed to be on charcoal with
an average δ13C of -25.  Now that it is possible to measure the 13C/12C ratio, otherwise known as
the δ13C value, during the process of AMS dating, as it has been for the past few decades, this
measured value may be adjusted to reflect the δ13C of the item dated.  Most AMS laboratories
adjust the dates and report only this corrected radiocarbon age. 
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ETHNOBOTANIC REVIEW
Archaeological studies reference ethnographically documented plant uses as indicators
of possible, or even probable, plant uses in pre-Columbian times.  The ethnobotanic literature
provides evidence for both broad and specific historic exploitation of numerous plants.  Multiple
ethnographic sources evidencing a plant’s exploitation suggest its widespread historic use and
an increased likelihood of the same or a similar plant’s use in the past.  We consulted a broad
range of ethnographic sources both inside and outside the study area to permit a more
exhaustive review of potential plant uses.  Ethnographic sources document historic use of some
plants enduring from the past.  Most likely medicinal plant use persisting into the historic period
originated in pre-Columbian times.  Unfortunately, due to changes in subsistence practices and
European food introduction, a loss of plant knowledge likely occurred.  The ethnobotanic
literature serves only as a guide for potential uses in pre-Columbian times, not as conclusive
proof of those uses.  When compared with the material culture (artifacts and features) recovered
by the archaeologists, pollen, phytoliths, starch, and macrofloral remains can become use
indicators.  We provide the following ethnobotanic background to discuss plants identified
during charcoal (anthracological) analysis.
Charcoal
Charcoal recovered from archaeological samples often represents use of that type of
wood as fuel.  Many of the trees and shrubs represented by charcoal had utilitarian, edible, and
medicinal uses as well.  The presence of charcoal indicates that the trees and/or shrubs
represented were present at the time of occupation.  If these resources were present and
collected as fuel, it also is possible that they were exploited for other purposes as well.  The
following paragraphs discuss uses of trees and shrubs represented only by charcoal in the
macrofloral record.
Pinus (Pine)
Commercially, Pinus species are the most valuable group of timber trees in the world. 
There are about 35 pine species native to United States, and 28 of these supply lumber to some
extent.  Pines can be separated into two major types: soft and hard.  Soft pines include sugar
pine (Pinus lambertiana), eastern white pine (Pinus strobus), and western white pine (Pinus
lambertiana).  Hard pines include red pine (Pinus resinosa), jack pine (Pinus banksiana), scots
pine (Pinus sylvestris), ponderosa pine (Pinus ponderosa), Pinus rigida (pitch pine), the
southern yellow pine group, and jeffrey pine (Pinus jeffreyi).  Pine wood is lightweight, with
straight grain and fine, even texture.  The wood is dimensionally stable and relatively durable
when exposed to decay, supplying natural resins known as "naval stores," which increase
endurance and wear-resistance and were once essential for operation and maintenance of
seagoing vessels.  Also, the durable wood swells, shrinks, and warps less than oak and was
more readily available.  P. strobus (eastern white pine) was highly valued for its uniform texture,
light weight, strength, and the ease with which it was cut (Peattie 1966:6).  Also, its high resin
content makes it an inexpensive fuel wood (Johnson 1973; Peattie 1966:19).  The Potawatomi
used P. strobus pitch to caulk and waterproof canoes (Moerman 1998:414) and many native
groups used the wood to build canoes (Moerman 1998:413-414).
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DISCUSSION
Situated in the Huron-Manistee National Forests, Michigan, Sites 20AA175 and
20MT158 are expected to represent Middle and Late Woodland occupation, respectively.  Two
hearths were sampled for charcoal identification and subsequent radiocarbon analysis (Table
1). 
Site 20MT158
Site 20MT158 (Suicide Bend 6) lies on a riverine terrace on the south bank of Manistee
River, north of Wellston in Manistee County.  Local vegetation includes maple (Acer), oak
(Quercus), birch (Betula), aspen (Populus), and bracken fern (Pteridium).  Charcoal Sample 1
was collected from the center of a possible hearth at a depth of 10–20 cmbs.  Incompletely and
partially charred branch charcoal (81.00 g) was identified as Pinus strobus, reflecting eastern
white pine (Tables 2 and 3).  The outer portion of the branch exhibited charring, suggesting the
wood did not burn long enough to char completely through.  In addition, the burned portion of
the wood was very vitrified.  Vitrified charcoal has a shiny, glassy appearance that can range
from still recognizable in structure “to a dense mass, completely ‘molten’ and non-determinable”
(Marguerie and Hunot 2007; McParland et al. 2010).  Although charcoal vitrification has been
attributed to burning at high temperature and/or burning green wood, the process of vitrification
is not completely understood.  Experimental studies and reflectance measurements on
archaeological charcoal suggest that vitrification can occur at low temperatures (McParland, et
al. 2010).  Kaelin et al. (2006:1-12) associate vitrification with changes in the lignin structure of
wood.  Specifically, they implicate changes resulting from “reactions involving and altering the
nature of the C3 side-chain unit, reducing the number of β-O-4 linked lignin units” (Kaelin, et al.
2006:10).  Experiments examining wood composition changes during heating at low and high
temperatures (Rutherford et al. 2005) indicate transformation of lignin, identified using Fourier
Transform Infrared (FTIR) analysis.  Several of the completely charred outermost rings were
selected for AMS radiocarbon age determination yielding a date of 198 ± 22 RCYBP
(PRI-5669).  This date calibrates to age ranges of 300–260, 220–140, and 20–recent CAL yr.
BP or AD 1650–1690, AD 1730–1810, and AD 1930–1950 (Table 4, Figures 1 and 2) at the
two-sigma level, reflecting an historic rather than the expected Late Woodland Period.
Site 20AA175
Located on a river terrace on the north bank of the Au Sable River in Mitchell Township,
Alcona County, Site 20AA175 is surrounded by a oak/white pine (Quercus/Pinus strobus) and
maple (Acer) forest and is bordered by a jack pine (Pinus banksiana) plantation.  Charcoal
(Sample 3) collected from an unknown hearth fill (Feature 1) was identified as Pinus strobus
(0.0981 g), reflecting burned white pine wood.  A date of 182 ± 22 RCYBP (PRI-5670) with a
two-sigma calibrated age range of 290–260, 230–140, and 30–recent CAL yr. BP or AD
1660–1690, AD 1720–1810, and AD 1920–1950 (Figures 3 and 4) was returned for the white
pine charcoal.  This calibrated age range overlaps with the one obtained for charcoal from Site
20MT158 (Figure 5), perhaps reflecting a historic fire or camping during the historic era.
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SUMMARY AND CONCLUSIONS
Charcoal identification and subsequent AMS radiocarbon age determination of two
charcoal samples collected from hearths at Sites 20AA175 (Alcona County) and 20MT158
(Manistee County) indicate burned wood from local white pines.  Although these features were
expected to reflect Middle and Late Woodland occupations, both charcoal samples provided
very similar dates, 198 ± 22 RCYBP (PRI-5669, 20MT158) and 182 ± 22 RCYBP (PRI-5670,
20AA175), and calibrated age ranges of AD 1650/1660 to AD 1950 (Figure 5), suggesting a
historic/recent event.  Although it is possible these dates may represent natural historic fires in
the Huron-Manistee National Forests, the description of these two features as hearths suggests
they represent historic use of this landscape.
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TABLE 1
PROVENIENCE DATA FOR SAMPLES FROM SITES 20AA175 AND 20MT158, 
ALCONA AND MANISTEE COUNTIES, MICHIGAN
Sample
No.
PRI No.
(AMS) Feature Unit Level
Depth
(cmbs)
Provenience/
Description Analysis
Site 20MT158:
1 5669 1 NW, SE
quad
2 10–20 Charcoal from
center of possible
hearth/ash lens
Charcoal ID
AMS 14C Date
Site 20AA175:
3 5670 1 TU 3 NW
and SW
Unknown hearth fill Charcoal ID
AMS 14C Date
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TABLE 2
IDENTIFICATION OF SAMPLES FROM SITES 20AA175 AND 20MT158, 
ALCONA AND MANISTEE COUNTIES, MICHIGAN
Sample   Charred  Uncharred Weights/
No. Identification Part   W   F   W   F Comments
Site 20MT158:
1 Sample Weight 81.00 g
hearth/ CHARCOAL/WOOD:
ash lens Pinus strobus branch, vitrified** Charcoal 1 pc, ic 81.00 g
Site 20AA175:
3 Sample Volume 200.00 ml
Feat. 1 CHARCOAL/WOOD:
Pinus strobus** Charcoal 5 0.0981 g
W = Whole
F = Fragment
X = Presence noted in sample
ml = milliliter
g = grams
pc = partially charred
ic = incompletely charred
**= Submitted for AMS 14C Dating
8
TABLE 3
INDEX OF CHARCOAL RECOVERED FROM SITES 20AA175 AND 20MT158, 
ALCONA AND MANISTEE COUNTIES, MICHIGAN
Scientific Name Common Name
CHARCOAL/WOOD:
Pinus strobus Eastern white pine
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TABLE 4
RADIOCARBON RESULTS FOR SAMPLES FROM SITES 20AA175 AND 20MT158, 
ALCONA AND MANISTEE COUNTIES, MICHIGAN
PRI AMS No.
& Sample No.
Sample
Identification AMS 14C Date*
1-sigma Calibrated
Date (68.2%)
2-sigma Calibrated
Date (95.4%)
δ13C
(o/oo)
Site 20MT158:
PRI-5669
1
Pinus strobus
branch
charcoal,
vitrified
198 ± 22
RCYBP
290–270;
190–150;
20–...
CAL yr. BP
300–260;
220–140;
20–...
CAL yr. BP
-26.0
AD 1660–1680;
AD 1760–1800;
AD 1930–...
AD 1650–1690;
AD 1730–1810;
AD 1930–...
Site 20AA175:
PRI-5670
3
Pinus strobus
charcoal
182 ± 22
RCYBP
290–260;
220–140;
20–...
CAL yr. BP
290–260;
230–140;
30–...
CAL yr. BP
-27.0
AD 1660–1690;
AD 1730–1810;
AD 1930–...
AD 1660–1690;
AD 1720–1810;
AD 1920–...
* Reported in radiocarbon years at 1 standard deviation measurement precision (68.2%),
corrected for δ13C.
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FIGURE 1.  PRI-5669 (1) CALIBRATION BP.
Laboratory Number (Sample Number): PRI-5669 (1)
Sample Identification: Pinus strobus branch charcoal, vitrified
Average Lifespan: 200+ years - average; 450 years - maximum
Conventional AMS 14C Date: 198 ± 22 RCYBP
1-sigma Calibrated Age Range (68.2%): 290–270; 190–150; 20–... CAL yr. BP
2-sigma Calibrated Age Range (95.4%): 300–260; 220–140; 20–... CAL yr. BP
δ13C (o/oo): -26.0
Intercept Statement.  For radiocarbon calibration, PRI uses OxCal4.3.2 (Bronk Ramsey 2009; Bronk Ramsey
and Lee 2013), which is a probability-based method for converting ages in radiocarbon years (RCYBP) into
calibrated dates (CAL yr BP).  This method is preferred over the intercept-based alternative because instead
of providing individual point estimates, it reflects the probability of the date’s occurrence within a given range
(reflected by the amplitude [height] of the curve).  As a result, the probability-based method produces more
stable calibrated values than do intercept-based methods (Telford 2004). Ongoing refinements and
adjustments to the calibration curve have a greater apparent effect on individual points than on ranges.
References
Bronk Ramsey, C., 2009. Bayesian analysis of radiocarbon dates. Radiocarbon 51(1):337-360.
Bronk Ramsey, C. and S. Lee, 2013. Recent and planned developments of the program OxCal. Radiocarbon 
55(2-3):720–730.
Reimer, P. J., M., E. Bard, A. Bayliss, J. W. Beck, P.G. Blackwell, C. Bronk Ramsey, C. E. Buck, H. Cheng, R. L.
Edwards, M. Friedrich, P. M. Grootes, T. P. Guilderson, H. Haflidason, I. Hajdas, C. Hattac, T. J. Heaton, A. G.
Hogg, K. A. Hughen, K. F. Kaiser, B. Kromer, S. W. Manning, M. Niu, R. W. Reimer, D. A. Richards, E. M. Scott,
J. R. Southon, C. S. M. Turney, J. van der Plicht, 2013. IntCal13 and Marine13 radiocarbon age calibration
curves, 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887.
Telford, R. J., E. Heegaard, and H. J. B. Birks, 2004. The intercept is a poor estimate of a calibrated radiocarbon age.
The Holocene 14(2):296-298.
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FIGURE 2.  PRI-5669 (1) CALIBRATION AD.
Laboratory Number (Sample Number): PRI-5669 (1)
Sample Identification: Pinus strobus branch charcoal, vitrified
Average Lifespan: 200+ years - average; 450 years - maximum
Conventional AMS 14C Date: 198 ± 22 RCYBP
1-sigma Calibrated Age Range (68.2%): AD 1660–1680; AD 1760–1800; AD 1930–...
2-sigma Calibrated Age Range (95.4%): AD 1650–1690; AD 1730–1810; AD 1930–...
δ13C (o/oo): -26.0
Intercept Statement.  For radiocarbon calibration, PRI uses OxCal4.3.2 (Bronk Ramsey 2009; Bronk Ramsey
and Lee 2013), which is a probability-based method for converting ages in radiocarbon years (RCYBP) into
calibrated dates (CAL yr BP).  This method is preferred over the intercept-based alternative because instead
of providing individual point estimates, it reflects the probability of the date’s occurrence within a given range
(reflected by the amplitude [height] of the curve).  As a result, the probability-based method produces more
stable calibrated values than do intercept-based methods (Telford 2004). Ongoing refinements and
adjustments to the calibration curve have a greater apparent effect on individual points than on ranges.
References
Bronk Ramsey, C., 2009. Bayesian analysis of radiocarbon dates. Radiocarbon 51(1):337-360.
Bronk Ramsey, C. and S. Lee, 2013. Recent and planned developments of the program OxCal. Radiocarbon 
55(2-3):720–730.
Reimer, P. J., M., E. Bard, A. Bayliss, J. W. Beck, P.G. Blackwell, C. Bronk Ramsey, C. E. Buck, H. Cheng, R. L.
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Hogg, K. A. Hughen, K. F. Kaiser, B. Kromer, S. W. Manning, M. Niu, R. W. Reimer, D. A. Richards, E. M. Scott,
J. R. Southon, C. S. M. Turney, J. van der Plicht, 2013. IntCal13 and Marine13 radiocarbon age calibration
curves, 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887.
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The Holocene 14(2):296-298.
12
PaleoResearch Institute
2675 Youngfield Street, Golden, CO 80401
(303) 277-9848 • Fax (303) 462-2700
www.paleoresearch.com
FIGURE 3.  PRI-5670 (3) CALIBRATION BP.
Laboratory Number (Sample Number): PRI-5670 (3)
Sample Identification: Pinus strobus charcoal
Average Lifespan: 200+ years - average; 450 years - maximum
Conventional AMS 14C Date: 182 ± 22 RCYBP
1-sigma Calibrated Age Range (68.2%): 290–260; 220–140; 20–... CAL yr. BP
2-sigma Calibrated Age Range (95.4%): 290–260; 230–140; 30–... CAL yr. BP
δ13C (o/oo): -27.0
Intercept Statement.  For radiocarbon calibration, PRI uses OxCal4.3.2 (Bronk Ramsey 2009; Bronk Ramsey
and Lee 2013), which is a probability-based method for converting ages in radiocarbon years (RCYBP) into
calibrated dates (CAL yr BP).  This method is preferred over the intercept-based alternative because instead
of providing individual point estimates, it reflects the probability of the date’s occurrence within a given range
(reflected by the amplitude [height] of the curve).  As a result, the probability-based method produces more
stable calibrated values than do intercept-based methods (Telford 2004). Ongoing refinements and
adjustments to the calibration curve have a greater apparent effect on individual points than on ranges.
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55(2-3):720–730.
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J. R. Southon, C. S. M. Turney, J. van der Plicht, 2013. IntCal13 and Marine13 radiocarbon age calibration
curves, 0-50,000 years cal BP. Radiocarbon 55(4):1869-1887.
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FIGURE 4.  PRI-5670 (3) CALIBRATION AD.
Laboratory Number (Sample Number): PRI-5670 (3)
Sample Identification: Pinus strobus charcoal
Average Lifespan: 200+ years - average; 450 years - maximum
Conventional AMS 14C Date: 182 ± 22 RCYBP
1-sigma Calibrated Age Range (68.2%): AD 1660–1690; AD 1730–1810; AD 1930–...
2-sigma Calibrated Age Range (95.4%): AD 1660–1690; AD 1720–1810; AD 1920–...
δ13C (o/oo): -27.0
Intercept Statement.  For radiocarbon calibration, PRI uses OxCal4.3.2 (Bronk Ramsey 2009; Bronk Ramsey
and Lee 2013), which is a probability-based method for converting ages in radiocarbon years (RCYBP) into
calibrated dates (CAL yr BP).  This method is preferred over the intercept-based alternative because instead
of providing individual point estimates, it reflects the probability of the date’s occurrence within a given range
(reflected by the amplitude [height] of the curve).  As a result, the probability-based method produces more
stable calibrated values than do intercept-based methods (Telford 2004). Ongoing refinements and
adjustments to the calibration curve have a greater apparent effect on individual points than on ranges.
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FIGURE  5.  MULTIPLOT OF AMS RESULTS FOR SAMPLES FROM  SITES 20AA175 AND 20MT158, ALCONA AND MANISTEE
COUNTIES, MICHIGAN.
Pinus strobus branch charcoal, vitrified
Pinus strobus charcoal
SITE:
20AA175
20MT158
Feature 1
unknown hearth
possible hearth
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Appendix F 
Chert Source Area 1: Fractured segments of micritic limestone cobble.  Surface texture is 
extremely coarse and grainy. 
Chert Source Area 1: Fractured segments of Bayport chert cobble with a rind thickness of ±0.5 
centimeters. 
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